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ABSTRACT 


The Navy’s Impact Burial Prediction Model creates a two-dimensional time 
history of a bottom mine as it falls through air, water, and sediment. The output of the 
model is the predicted burial depth of the mine in the sediment in meters, as well as 
height, area and volume protruding. Model input consists of environmental parameters 
and mine characteristics, as well as parameters describing the mine’s release. The model 
user seldom knows many of these parameters, and those that are known may be of 


questionable precision. 


In order to run a realistic validation of the model, an experiment was conducted 
using a simulated mine and carefully controlled observations while simultaneously taking 


gravity cores. The model was then run and calculated results were compared to observed. 


Final results showed the model tended to over predict burial depth by an order of 


magnitude due to a lack of sensitivity to hydrodynamic effects in the water column. 
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I. INTRODUCTION 


Since the conclusion of the cold war, emphasis has been shifted from blue-water, 
open ocean battle tactics to littoral warfare. It is in this arena that mine warfare has 
become an all-important issue. Mine warfare is one of most cost efficient ways to protect 
critical waterways and inflict serious damage upon a fleet. The fear inflicted upon an 
enemy fleet after knowledge of the presence of mines is a psychological bonus that 
enhances their effectiveness as a weapon. Many mines are of the same design as their 
counterparts from thirty or forty years ago. Their simplicity, effectiveness, and cost 
efficiency make them an appealing weapon for third world countries. 

There are hundreds of variations of mines and they are triggered various ways. In 
1776, an American, David Bushnell, who is also recognized as the inventor of America’s 
first submarine, invented the first known sea mine. Bushnell's mine was a simple 
watertight wooden keg, loaded with gunpowder, which hung from a float and, at that 
time, was called a torpedo. In 1777, under orders from General Washington, a number of 
the kegs were set adrift by Bushnell in an attempt to destroy a fleet of British warships 
anchored in the Delaware River off Philadelphia. The attempt failed. But the naval mine 
has since - through the American Civil War, World Wars I and II, and the Korean and 
Southeast Asian Conflicts - gained a reputation as one of the Navy's least costly, yet most 
effective, offensive and defensive weapons. 

Modern times have not changed the value placed on mines. Although technology 
has improved and new and more effective mines have been invented, many third world 
countries still employ mines of the simplest design. Mine detection capability is now in 


the spotlight. 


Mines are deployed one of three ways: aircraft, sea surface, or subsurface. Mines 
will float on the surface through inherent buoyancy, float just below the surface using 
some sort of anchoring mechanism or lodge themselves in the sea bottom. They can 
detonate by contact, disruption of a magnetic field, or by acoustic detection. For the 
mines which imbed themselves in the sea floor, the sensitivity of the mine trigger is 
directly proportional to the amount of the mine protruding from the sea floor. Because of 
this, it is important to be able to predict the burial depth of the mine depending upon 
deployment platform, sediment type and oceanographic conditions. 

Chu et al. (2000) reviewed the current status of current numerical models for 
simulating the mine burial process and constituting the viable means for burial depth 
prediction. These models provided some information for clearing an area of mines. 
However, the Impact Burial (IB) model was developed to determine the depth at which 
the mine comes to rest in the sediment upon impact and at which only the momentum 
equations of the mine gravity center and considered (Arnone and Bowen, 1980). The IB 
model was designed to create a two-dimensional time history of a cylindrical mine as it 
falls through air, water, and sediment phases (Figure 1). The burial depth of the mine in 
the marine sediment is then calculated from the mine’s velocity on contact with the 
sediment and the sediment characteristics. Several revisions have been made to the 
model to refine the physics and allow for more realistic geometry and more extensive 
input from the user. Most notable are the changes made by Satkowiak (1987) and Hurst 
(1991). Other revisions involved translating to newer computer language. Currently, the 


model allows the user to input nearly any value for each environmental parameter. 
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Figure I. The trajectory of a cylindrical mine as it falls through three phases: air, water, and 
sediment. Labels are parameters used by the model to calculate the velocity, attitude, and burial 


depth of the mine. (From Arnone and Bowen, 1980) 


The most popular IB model is IMPACT25. The altitude from which the mine is 
released determines the velocity and attitude of the mine as it reaches the air-water 
interface. IMPACT25 simulates one of the two kinds of mine motion: (1) falling 
downward without any rotation around its gravity center, and (2) “tumbling” with a 
constant rate of rotation. The attitude of the mine upon reaching the water is impacted 
greatly by the release altitude. Although not accounted for in the model, this rotation rate 
may be caused or affected by wind. 

In the water phase, this rotation rate is damped significantly. However, it still has 
a great effect on the angle the mine makes with the sediment upon impact. Currents may 
affect the rotation rate in the model, but again are not accounted for in the model. The 
water depth only has an effect on impact velocity if it is less than that required for the 
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mine to reach terminal velocity, the velocity at which the deceleration due to frictional 
drag is equal to the acceleration from gravity. The velocity at which this equilibrium is 
reached is a function of the weight of the mine. Since mines are laid in shipping channels 
almost exclusively, one may assume that water depths in excess of that required for a 
mine to reach terminal velocity are the norm. Water temperature has an effect on the 
viscosity of seawater, and hence increases the drag of the seawater on the mine. 

Data input for the IMPACT25 model can be split into two categories. The first 
category is rudimentary deployment and oceanographic water column data. The second 
category is more detailed sediment data. Penetration depth predictability is going to 
depend directly on impact velocity, and sediment density and shear strength values. The 
model puts sufficient emphasis in the utilization of sediment parameters but idealistic 
conditions for predicting impact velocity. 

The output of the model is in question due the instability of ocean sediment. Until 
this experiment was conducted, dated sediment values were used when running the code 
that led to skepticism in the validity of it’s output. Changes in the water column due to 
turbulence and currents above an impact area have a significant effect on sediment 
characteristics in the upper layers. These same changes in the water column have a direct 
effect on the impact velocity and orientation and are not addressed by the model. 
Sensitivity studies (Taber 1999; Chu et al. 2000) indicate the importance of the 
environment, especially on the bottom shear strength in the mine impact burial. 

Before transferring the IMPACT25 model for naval operation use, we should 
verify the model using synchronous mine impact burial and environmental data. 


Unfortunately, it is very hard to find such a data set. The current data sets are either the 


mine data or the environmental data only. It is therefore a high priority to collect the data 
for the evaluation of the IMPACT25 model. 

This thesis includes three parts: (1) collecting synchronous mine impact burial 
and environmental data through the Mine Impact Burial Experiment (MIBEX) at 
Monterey Bay, (2) analyzing the real-time environmental data collected at the Rapid 
environmental Assessment Laboratory (REAL), and (3) evaluating IMPACT25 using the 


MIBEX data. 
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I. ENVIRONMENT OF THE MONTEREY BAY 


A. GEOLOGY AND STRUCTURE 

The experiment was conducted in the Monterey Bay National Marine Sanctuary 
(MBNMS) off the central coast of California. The location was chosen because of its 
accessibility and the oceanographic data collection capability already in place. The 
MBNMS spans nearly 10,000 km? in the central California region, and extends offshore 
an average distance of approximately 50 km (a maximum distance of nearly 100 km in 
the Monterey Bay area and a minimum distance of 15 km off Partington Point) between 
the Farallon Islands in the north and Morro Bay in the south (Figure 2). 
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Figure 2. The Monterey Bay National Marine Sanctuary 


It contains one of the world's most geologically diverse and complex seafloors 
and continental margins. The MBNMS is located on a plate boundary, which separates 
the North American Plate from the Pacific Plate, and is marked by the San Andreas fault 
system. This is an active tectonic region with common occurrences of earthquakes, 
submarine landslides, turbidity currents, flood discharges and coastal erosion. It is also a 
region of extensive natural and economic resources. 

Coastal topography varies greatly, encompassing steep bluffs with flat-topped 
terraces and pocket beaches to the north; large sandy beaches bordered by cliff and large 
dune fields mid-sanctuary; and predominately steep, rocky cliffs to the south. Low- to 
high-relief mountain ranges and broad, flat-floored valleys are prevalent farther inland. 

The Santa Cruz and Gabilan mountain ranges dominate the topography in the 
northern and central half of the region. Two major rivers (San Lorenzo and Pajaro 
Rivers) and a major creek (Scott Creek) enter Monterey Bay from these highlands 
through well-defined valleys (Figure 2). Elkhorn Slough, an old river estuary that today is 
occupied only by tidal salt marshes, extends inland from Moss Landing for more than 10 
km. The broad, extensive Salinas Valley and the northern Santa Lucia Range are the 
dominant topographic features in the southern half of the region; the Salinas River is the 
major drainage system (Figure 2). South of Monterey, the west flank of the Santa Lucia 
Range drops abruptly into the ocean. Here, the valleys of the Carmel and Little Sur 
Rivers are dominant topographic features. From Point Sur to Morro Bay many streams 
and creeks drain the southern Santa Lucias and cut the steep western face of the mountain 


range. 


The MBNMS is located along the active transform boundary (the San Andreas 
fault system) separating the Pacific Plate from the North American Plate. Here the fault 
system is over 100 km wide and incorporates faults in the offshore, including those of the 
Palo Colorado-San Gregorio and Monterey Bay fault zones. These fault zones are 
seismically active, and in many places offset the seafloor or Quaternary sedimentary 
rocks. A paleo-subduction zone occurs along the MBNMS western boundary; the fossil 
thrust faults in this zone appear to control the structure at the base of the continental 
slope. 

Most of the northern and central parts of the MBNMS lie within the Salinian 
block. It is composed of allochthonous (i.e. transported to local region) Cretaceous 
granitic basement material, primarily overlain with Neogene marine sedimentary units; it 
has been tectonically slivered into its present position. This block has been carried upon 
the Pacific Plate as the plate moves northward, slipping along the San Andreas fault for 
about the past 21 million years. 

In the Monterey Bay region, the plate boundary between the North American and 
Pacific plates is comprised of the San Andreas fault system, consisting of the Hayward- 
Calaveras and San Andreas fault zones on land, and the offshore Palo Colorado-San 
Gregorio fault zones. The Palo Colorado-San Gregorio is the major active fault zone 
within the MBNMS. It is a right-lateral strike-slip fault zone oriented generally north- 
south, comprised of two or more parallel and fairly continuous fault segments that extend 
at least 100 km from Point Afio Nuevo in the north to Garrapata Beach (10 km north of 
Point Sur). The amount of right-lateral offset along this fault zone has been measured by 


different methods and at several locations; offset varies from 80-90 km to as much as 150 


The Monterey Bay fault zone is a wide (~10 km), en echelon (i.e. composed of 
short, discontinuous, offset, roughly parallel faults) formation comprised of many fault 
segments ranging from 5 km or less up to 15 km in length. The Monterey Bay fault zone 
is either truncated or merges with the San Gregorio fault segment of the Palo Colorado- 
San Gregorio fault zone. 

Monterey Canyon, the most dramatic submarine feature of the sanctuary, rivals 
the Grand Canyon in relief and topographic complexity. Monterey Canyon ranks among 
the larger canyons of the world and has a richness of life that exceeds that of most land 
and marine areas. The marine sanctuary, about 7,500 square kilometers of ocean and 
seafloor off central California, is home to a rich diversity of marine life. More than 30 
species of marine mammals live in or visit the Bay, making it one of the largest 
collections in the northern hemisphere. For example, Bairds Beaked Whale navigates the 
canyon to make infrequent surface visits to the Bay. The sanctuary is rich in marine life 
because nutrient-enriched seawater upwells along the steep margin from deeper, colder 
waters. 

Sediments derived from land accumulate in the marine environment, often at a 
temporary location awaiting a large storm, strong currents, or a quick shake from an 
earthquake to send them cascading down the canyon. The region is tectonically active, a 
fact underscored by the 7.0-magnitude Loma Prieta earthquake in 1989. Much has been 
learned from that event, including indications that the style of faulting may be 
significantly different than previously thought. Such differences have implications for 


how rocks move and react to shock waves, which, in turn, influence the size of 
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earthquakes. Further studies are needed to determine how these rocks are packaged, how 
the packages move, and what effect that movement has on the seafloor and adjacent 
coast. 

Sediments deposited on the shelf are affected by winter storms, which resuspend 
particles and transport them to new locations. For example, giant landslides and currents 
of turbid materials occur in Monterey Canyon when waves or earthquakes destabilize 
huge piles of sediment at the head of the canyon. These slides and flows are well 
documented, but the extent of movement is not well known. Recent mass movements of 
sediments have moved electronic instruments on the seafloor miles down the canyon. 
Movement of sediments along the coast and their ultimate accumulation more than 300 


kilometers from the shore are topics of study requiring a long-term research commitment. 


B. OCEANOGRAPHY 

The oceanography of the Monterey Bay National Marine Sanctuary (MBNMS), 
including Monterey Bay and the coastal area between the Gulf of the Farallones and 
Point Piedras Blancas, is closely tied to processes of the California Current. The 
California Current is an eastern boundary current that has been characterized generally 
as a broad, shallow, slow southward moving current exhibiting high spatial and temporal 
variability. The California Current is the eastward portion of the clockwise North Pacific 
Gyre and transports low salinity, cool water equatorward. Associated with the coastal 
surface flow is a poleward undercurrent, the California Undercurrent. Even though the 
California Current is one of the most-studied oceanographic features in the oceans, it is 


difficult to predict at any particular instant the location of its velocity core, its speed, or 
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direction. Indeed, at various locations observers might characterize the current as south 
flowing (as it often is in offshore regions), westward flowing (as is frequently observed in 
a coastal jet near Point Reyes), or eastward flowing (as found in the southern regions of 
such jets). At times, principally in winter, the nearshore current flows northward. 

The California Current can be divided into three regions (based on the seasonal 
amplitude variation and standard deviation of dynamic height): an offshore oceanic 
regime, a coastal regime and an intervening transition zone. This transition zone lies 
approximately 200-300 km west of Point Sur. Geostrophic speeds in the core of the 
California Current may approach 25 cm/s, but generally are 5 to 10 cm/s (0.1 to 0.2 
knots). Infrared AVHRR (Advanced Very High Resolution Radiometer) satellite images 
clearly show surface effects of such eddies and the presence of coastal jets (Figure 3). 
The core of the California Current lies in the salinity minimum about 300 km offshore of 
Point Sur, within the transition zone, and is not associated generally with a thermal 
gradient. This makes location of the California Current difficult from infrared imagery 
(Figure 3). The low salinity waters derive generally from the low salinities in the Gulf of 
Alaska and more locally from the Columbia River discharge and outflow from the 
Sacramento and San Joaquin Rivers through the mouth of San Francisco Bay. 

The California Current is richly populated with semi-stationary jets and eddies. 
Satellite imagery (Figure 3 and Figure 4) has shown cold filaments on the order of 50 km 
wide to extend several hundred km offshore. The importance of these features, which 
represent the highly variable oceanographic "weather" of the California Current, lies in 
their offshore transport of cool, nutrient-rich upwelled water. This extends the effects of 


nearshore upwelling which is confined to a band about 50 km wide to several hundred 
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km. Cross-shore velocities may reach | m/s which is an order of magnitude greater than 


characteristic speeds of the California Current core. In what are called "squirts," the flow 
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Figure 3. AVHRR infra-red image of sea surface temperature along the central 
California Coast. 12 June 1993 

may be directed offshore, and where the "squirt" dissipates elongated "hammerhead" 
features evolve (Figure 3). Between mesoscale eddies, the flow is directed offshore north 
of cyclonic eddies and onshore south of them. A jet may be found off Point Sur that 
transports cool, upwelled waters offshore 100 km. The "San Francisco Eddy" is a semi- 


permanent cyclonic eddy northwest of Monterey Bay, while other observations describe 


13 


anti-cyclonic eddies in this region. Current meter measurements and estimated 
geostrophic flow in an anti-cyclonic eddy southeast of Monterey Bay. Between that eddy 


and a cyclonic eddy just north of it strong onshore geostrophic flow was observed. 
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Figure 4. AVHRR infra-red satellite image of sea surface temperature 28 April 1993. 
This image is not typical of temperature distributions in the California Current. 


The surface and intermediate depth water masses in the MBNMS are a mixture of 
Pacific Subarctic water having low salinity and cool temperatures and the warmer, saltier 
Pacific Equatorial water. Nearshore surface temperatures vary from 8°C during winter 
and early spring to 17°C during fall. Nearshore surface salinities vary from 34.0 psu 


(practical salinity units) when upwelling is strong to 33.2 psu otherwise. Streams and 
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rivers have large local effects on salinity, but even during flood conditions the salinity of 


Monterey Bay surface waters does not fall below 31 psu (Figure 5). 





Figure 5. Near-surface salinity distributions a) 14-15 Dec. 1972; b) 25-26 Jan 1973; c) 
22-23 Feb 1973; d) 22-23 Mar 1973. (From Broenkow and Smethie 1978). 


An analysis of surface waters in the California Current 150 km offshore of 
Monterey Bay, showed from harmonic analysis that the seasonal variation of temperature 
and salinity were 12.2°C to 15.5°C and 33.1 to 33.3 psu. Both temperature and salinity 
maxima are reached typically in September-October, while minimum temperature 
occurred in February-March and minimum salinity in December-January. At a station 10 


km south of Monterey Bay off Point Sur, temperature varied from 11.1°C in May to 
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13.8°C in November and salinity from 33.4 in January to 33.6 in July-August. Variance 
about the regression lines was about 1°C and 0.2 psu. 

The vertical distributions of salinity, temperature, dissolved oxygen and inorganic 
nutrients were systematically characterized by the California Cooperative Fisheries 
Investigations. Monthly or biweekly hydrographic stations were occupied at Hopkins 
Marine Station CalCOFI Station H3 about halfway between Point Pinos and Point Santa 
Cruz where the canyon depth is about 900 m. The near-surface halocline is accompanied 
by a similar thermocline. It is noted that in spring and summer, the mixed layer is often 
absent. Conditions similar to those offshore are found at the H3 entrance to Monterey 
Bay so that mid-Bay waters are only slightly altered by localized warming and nutrient 
assimilation. The oxygen minimum, which is prevalent throughout the North Pacific, is 
found near 600 m where oxygen concentrations are less than 0.5 ml/liter or 20 mmoles/kg 
and saturation levels are less than 10%. 

Within the coastal regime, sea surface flow undergoes a seasonal reversal. During 
the late fall and winter the direction is primarily poleward while equatorward flow 
dominates during the spring and summer. The equatorward flow is coupled with the 
intensification of northwesterly winds that generally parallel the central California 
coastline. Wind intensity is proportional to the barometric pressure difference between 
the North Pacific High and the thermal low pressure centered in southern Nevada and 
California. This pressure gradient begins to form and strengthen in the spring. The 
sudden strengthening of the northwesterly winds, usually in March- May, may result in 
the "spring transition” in which upwelling commences and local sea surface temperatures 


fall by as much as 5°C within a few days. Surface waters are advected offshore, and 
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equatorward geostrophic flow is established after baroclinic adjustment. During late fall, 
the North Pacific High weakens and migrates southward and the thermal low disappears. 
The surface flow reverses to poleward and can be regarded as the surface signature of the 
California Undercurrent, although some investigators refer to this poleward current as the 
Davidson Current. The timing and phasing of these coupled oceanographic and 
meteorological processes has been extensively studied along the California coast north of 
Pt Reyes. 

Locally the alongshore wind stress is persistently from the north and does not 
reverse direction, while along the Mendocino coast and further north, the direction of the 
wind stress changes seasonally. During late fall and winter, winds become more variable 
as storms periodically reverse the wind direction. Maximum seasonal wind stress at 35°N 
occurs in May-June where at 39°N the maximum wind stress occurs in July. This 
seasonal variation in wind patterns has several effects. When winds are strongly from the 
northwest (between March and September along the central California coast, the wind- 
driven Ekman transport of the waters between the surface and about 50 m has an offshore 
component. The sea surface is lowest along the coast, and tilts upward by about 20 cm 
across the width of the California Current (1000 km). Surface waters moved seaward are 
replaced by deeper upwelled waters, which flow shoreward and upward beneath the 
Ekman layer. The isopleths of density, temperature, salinity and other tracers tilt upward 
by approximately 50 m in 100 km and locally by as much as 100 m in 20 km. Upwelling 
is the combined process of the vertical movement of the pycnocline and inclined flow 


along it. Upwelling speeds may reach 1 m/day or greater under favorable wind conditions 
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and from depths as great as 200 m. The seasonal rise and fall of temperature isopleths is 


observed to 500 m. 


I. MIBEX AT THE MONTEREY BAY 


A. PREPARATION 

The original concept for the experiment was to validate the IMPACT25 by 
pushing a 55-gallon drum off the end of Fisherman’s Wharf Pier Number two (Figure 6). 
This would accomplish two major tasks. First, it would check to see how the physics of 
the model worked with a real world situation. Second, it would provide directly 
measured sediment data possible to input into the model since gravity cores would be 
taken simultaneously with the drops. This second task would be critical because the 
underwater environment is incredibly dynamic and the code calls for input of sediment 


characteristics. 


ertion Point — 





Figure 6. The initial experiment site. 
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machines and therefore was judged unsuitable for any type of mine penetration. Its depth 
and accessibility to crane operations would have made it a good location for multiple 
drops. 

On February 7, 2000, a sedimentologist from the Monterey Bay Aquarium 
Research Institute (MBARI) named Charlie Paull was contacted to inquire on 
recommendations for an alternate site in Monterey Bay. He confirmed that Monterey 
Harbor would be a poor choice due to the hardness of the bottom and suggested going to 
an area approximately one quarter mile offshore from Fort Ord’s now defunct Officer’s 
Club. After numerous reviews, this site was also abandoned due to logistics 
complications pertaining to oceanographic data measuring equipment desired in the 
experiment. 

On April 17, 2000, a discussion was held with Rob Wynand of the Naval 
Postgraduate School and it was decided that a survey would be conducted at the site of 
the Monterey Inner Shelf Observatory (MISO) off of Del Monte Beach in Monterey Bay. 
After an exploratory dive, the bottom composition was determined to be adequate for the 
experiment. The bottom was found to be composed of “sandy ledges” and the water 
depth was approximately 12 meters (similar to real world bottom mining environments). 

Following this meeting, Captain Lee Bradford of MBARI was contacted for 
information on research vessels at our disposal. The platform we used had to be capable 
of safely releasing and retrieving a 650 pound barrel multiple tumes from the bottom in 12 
meters of water. The Research Vessel John Martin (Figure 7) was selected and 23 May 


was scheduled to conduct the experiment. 
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Figure 7. R/V John Martin, MBARI 

In conjunction with Captain Bradford’s meeting, Jon Heine was contacted and solicited 
to be the dive supervisor for the experiment. It was ascertained that a minimum of four 
divers would be needed to safely go up and down the 12-meter depth 20 times. Heine’s 
divers would also take the gravity cores and film the barrel entry and other pertinent 
underwater evolutions. 

The next task was contacting the United States Geological Survey (USGS) office 
to determine the proper procedure for taking and analyzing gravity cores. A geologist 
named Homa Lee volunteered to provide assistance on May 31, 2000 and offered the use 
of the USGS freezer to store the gravity cores after the experiment. On the morning of 
May 22, 2000, Andy sities of the Oceanography department at the Naval 
Postgraduate School (NPS) contacted the Environmental Health office and secured a 55 
gallon drum which was to be modeled as the “mine.” Although “ribbed,” it was assumed 
the symmetrical design would have little effect on hydrodynamics in the water column. 


(Figure 8) 


2s)| 





Figure 8. Andy Andersen getting the “mine” ready. (May 22, 2000) 

The mine was to be filled with sand to give it a uniform density. This sand was obtained 
from the beach adjacent to the NPS Oceanography Laboratory near Del Monte Beach in 
Monterey Bay. 

Prior to this happening, gravity cores had to be fashioned. Two and one-half inch 
polycarbonate piping and rubber stoppers were ordered. The polycarbonate piping was 
cut into eight, three-foot lengths and four, two-foot lengths. These were carried in a 
special rack designed to transport the sediment intact to the USGS. (Figure 9) 

On the afternoon of May 22, 2000, the R/V John Martin was loaded with the 
mine, gravity cores and dive equipment. Captain Lee Bradford supplied a seaforth quick- 
release to be used when dropping the barrel. This quick release could be easily fastened 
and released by a diver in the water, therefore providing the greatest margin of safety for 


the divers. 


ZZ 





Figure 9. Gravity Cores in Rack 
B. EXPERIMENT 

On May 23, 2000, the R/V John Martin got underway at 0630. The team was on 
location and in the water by 0805. After an extensive safety discussion, it was decided 
that the barrel/mine would be released while touching the surface. This would be to 
eliminate any chance of inertial effects caused by uneven introduction into the air-sea 
interface. This also set the initial velocity parameter in the code to zero. 

The barrel was to be released 20 times, although only seventeen drops were 
actually made because of diver limitations. The diver would snap the quick-release 
shackle on the barrel and then dive down to conduct measurements. The average depth 
of the water was 13 meters. Since it was uncertain the path the barrel would follow, both 
the releasing diver and a second safety diver would stay on the surface until after the 
barrel had dropped. Once reaching the bottom, one diver would take penetration 
measurements using a meter stick marked at millimeter increments while the other would 
take a gravity core. 

After 17 drops, the divers began to run out of air and results were not varying 
greatly so the decision was made to end the experiment. Upon return to the Monterey 


Bay Aquarium Research Institute, the gravity cores were taken immediately to the USGS 
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Laboratories in Menlo Park, California where they were refrigerated until the analysis 


could be performed on May 31 — June 1, 2000. 
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IV. SEDIMENT DATA ANALYSIS 


A. GRAVITY CORE ANALYSIS 

Analysis of the gravity cores was begun on May 31, 2000 at the USGS Laboratories 
in Menlo Park, California with the aid of a graduate student, Priscilla Barnes. The 
gravity cores were sliced into two-centimeter segments to a depth of ten centimeters, and 
then sliced into four-centimeter segments. A Fall Cone Apparatus (Model G-200) was 
used to determine sediment shear strength. (Figure 10) 

In the test, it is assumed that the shear strength of sediment at constant penetration of 
a cone is directly proportional to the weight of the cone, and the relation between 


undrained shear strength s and the penetration h of a cone of weight Q is given by: 


s=KS 


where K is a constant which depends mainly on the angle of the cone, but is also 
influenced by the density of the clay/sediment. 

Four different cones are used with this instrument, each one having the following 
measurement range: 


Apex-Angle Penetration in mm  Undrained _ shear 


; f 
strength in —- 


m 
400 gr. 30° 4.0—15.0 25 —1.8 
100 gr. 30° 5.0 — 15.0 4—0.45 


60 gr. 60° 5.0 — 15.0 0.6 — 0.067 
10 gr. 60° 5.0 — 20.0 0.10 — 0.0063 
Table 1. Measuring range of Fall Cone Apparatus Model G — 200. 





The cones are suspended from a permanent magnet. By pressing a knob, the magnet is 


moved so that the magnetic field is broken momentarily, and the cone is released. 
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Figure 10. Fall Cone Apparatus Model G - 200 
Measurements are taken of penetration depth and the evolution is repeated five times per 
sediment slice. These values are then averaged and correlated with a table which gives 
shear strength. 
B. SEDIMENT PROFILES 

Previous studies (Taber 1999; Chu et al. 2000a,b) showed that the sediment 
parameters are the most critical element in determining how deep the mine was buried 
when it came to rest. Sensitivity to the alteration of sediment density and shear strength 
was tested using six sediment profiles including three profiles from Sydney Harbor 
(Mulhearn, 1993) and three profiles available for selection in the IB model. The profiles 
included in the model are called simply “softsed”, “medsed”, and “hardsed” and do not 
clearly correspond to specific sediment types. 

During the MIBEX at the Monterey Bay, we obtained 17 gravity cores. Sediment 
density was observed to generally increase until approximately 6-9 cm below the surface 
after which it would decrease (Figures 11-13). Sediment shear strength tended to 


increase as depth increased (Figures 14-16). 
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Figure 14. Shear Strength Vs. Depth for Cores 1-3, and 5. 
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C. DENSITY —- SHEAR STRENGTH RELATION 

Hayter (1986) discussed an equation originally derived by Krone (1963) for 
deriving shear strength, S,, from density using empirically derived coefficients « and B: 

S.=ap” 

Values for a and B must be calculated for each separate sediment type, after which the 
shear strength can simply be calculated using the coefficients. The scatter diagram 
between shear strength and density (Fig. 17) doesn’t show such an exponential 
relationship. However, it does indicate that the higher the density, the higher the shear 


strength. 
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Figure 17. Shear Strength Vs. Density analyzed on June 1, 2000. 
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V. REAL/MISO DATA ANALYSIS 


A. GENERAL INFORMATION OF REAL/MISO 

The Monterey Inner Shelf Observatory (MISO) is a component of the Rapid 
Environmental Assessment Laboratory (REAL) being developed by the oceanography 
and meteorology departments at the Naval Postgraduate School. REAL encompasses a 
range of littoral oceanographic observation and modeling programs focused on littoral 
and coastal oceanography. MISO, designed and implemented by Research Associate 
Professor Tim Stanton, has a long term cabled instrument frame deployed at the southern 
end of Monterey Bay in 12m of water, about 600m from the shoreline, with support 
instruments on the sand dunes inshore from the underwater frame. The instruments on the 
12m frame are designed to study the interaction of winds, waves and the sediment bed in 
the inner continental shelf, just offshore from the surf zone. Observations of the surf zone 
and breaking waves are made from an automated digital camera located on the sand dune 
overlooking the underwater frame. By using a high bandwidth multifiber optic and power 
cable connected to a shore terminus, OnE term measurements of these important coastal 
processes can be made for use in research programs and teaching by faculty of the 
Oceanography Department at the Naval Postgraduate School and shared with other users. 
Hourly summaries of the data sets are available through the main MISO web site. 

An offshore directional wave buoy deployed in January 2000 by Associate Professor 
Tom Herbers provides hourly updated directional wave spectra and wave height / 


direction time series. 


os, 


PHASE 1 R.E.AL. IMPLEMENTATION 





Fig. 18 Phase I R.E.A.L Implementation 


B. REAL — TIME WAVE DATA 

Analysis of wave height data provided by the MISO experiment shows a significant 
wave motion of approximately 0.5 meters (Figure 19). Oscillation of wave heights 
significantly affects water depth and subsequently terminal velocity of the mine upon 
impact. This is especially significant when running the model in shallow depths. 

Aljthough not a parameter considered in the IB model, wave action has a direct effect 
on water depth and, therefore, on velocity of the mine as it reaches the sediment interface 
(Taber 1999). This effect only becomes significant when the ratio of water depth to wave 


height is high, and only at very low release altitudes. 
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Figure 19. Hsig Vs. Yearday during the period of the experiment. 
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VI. MINE IMPACT BURIAL 


A. HYDRODYNAMIC PROCESSES 

IMPACT25 tries to estimate the characteristics of the water column by using fluid 
drag approximations in its calculations. The essential elements of the mine impact burial 
model translate into the science and engineering of hydrodynamic process of a falling 
object and of sediment transport. The current model is only based on the momentum 


balance of the falling mine, 
foam =F,,+F,+F, 


where V is the velocity of the mine, F,, , is the force due to the air weight of the mine, F, 
is buoyancy force and Fy is drag force. 

Buoyancy force is the upward force exerted upon a mine in the gravitational field 
by virtue of the density difference between the mine and that of the surrounding fluid. We 
use the Cartesian coordinate system (x, y, z) with the z-axis in the vertical direction, and 
use the unit vector k along the z-axis (pointing downward). The buoyancy force is then 
computed using the density value for air or water, p: 

iy == -pgCk 

A cylindrical mine penetrating into water passes through two distinct regimes. 
The first regime is the cavity regime. As the mine pushes into the air-water interface, it 
creates a cavity that consists of a combination of air and water particles. The ratio of air 
to water in the cavity decreases until the fluid properties become that of water only, at 
which time the mine is in the fully wetted regime. A temporal variation of the mine’s 


vertical position can be calculated (Taber 1999; Chu et al. 2000). 


Sy 


When the vertical distance of the mine traveling in the water equals the water depth, 
the mine velocity is called the bottom impact velocity, which is the initial condition for 
determining the mine burial depth in the sediment. 

Penetration of the cylindrical ne into the bottom sediment depends primarily on 
the attitude and velocity of the mine upon impact, as well as the sediment properties of: 
density and shear strength. Initial impact of the cylindrical mine into the sediment 
creates a cavity in which the fluid properties of water and sediment are interacting. The 
kinematic viscosity of the sediment, As, is not a pure constant, but rather is equal to the 


water viscosity, Aw, plus that resulting from the shear stress of the sediment: 


ie Aw + Sy/ (A; dV/dz) 
where A, is the density of the sediment and S, is the shear strength. 
B. MINE BURIAL DYNAMICS 
The vertical momentum balance of a mine in the sediment phase is given by: 
M, dV/dt = Fy. + Fo+ Fat Fe + F; 
where Fj is the buoyancy force in the sediment, F, is the compressive force, and Fs is the 
shear force. F, and F, are additional forces (different from air and water phases) exerted 
on the mine by the sediment. They are proportional to shear strength of the sediment and 


the projected area of the mine. If the mine is a right circular cylinder, the compressive 


force is twice the shear force: 


F,=S,A (215) 
The mine burial depth is predicted by integrating (20) with respect to time until 


the mine velocity becomes zero. Accurate values for sediment properties are essential to 
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the accuracy of this process. Shear strength and density have a strong impact on the 


computation of all forces as well as buoyancy weight and added mass. 


4] 


THIS PAGE INTENTIONALLY LEFT BLANK 


42 


Vil. MODEL DATA COMPARISON 


A. MODEL DESCRIPTION 
Arnone and Bowen developed the impact burial model in 1980. In its original form, 

it modeled the two-dimensional free-fall history of a nght cylinder falling through three 
phases (air, water, sediment) and predicted the final depth of burial in the sediment. 
While the concept was accurate, there were a number of problems with the initial model 
such as a failure to accurately predict terminal velocity in the water column, burial depth 
in very soft and hard sediments, and unrealistic predictions under some environmental 
conditions. Recognizing these problems, Satkowiak (1987) made a number of 
modifications to the basic model. These included: 

e Correcting the reference flow area used in the drag calculations 

e Correcting the calculation of added mass term 

e Including a term to calculate the drag due to the front nose of the cylinder 

e Allowing for non-blunt noses of mines 

e Including an option to input water temperature 

e Including the retarding forces in the sediment due to it’s semi-solid nature 

e Redefining the method of determining the viscosity and density of the 

water/sediment mixture during the sediment/cavity regime. 

While substantially improving the predictive capability of the model, further 
improvements were implemented by Hurst. These changes provided new methods for 
deriving the forces acting on the mine as it passes through the air-water interface and 


sediment. 
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B. MODEL DATA COMPARISON 
After running the model for each gravity core regime and location, results were 


averaged and compared with measured data. A chart of the results is found in Figure 20. 


Penetration Depth Vs. Drop Number 


Real 
& Predicted 


Penetration Depth (cm) 





Drop Number 


Figure 20. Measured versus Impact Burial Model output for May 23, 2000. 

As evident, the model over predicts actual burial depth by an order of magnitude 
on average. (See model output Appendix JI) Since the gravity cores were taken 
approximately two to three meters from the impact location, several were taken for each 
drop. This allowed an average to be calculated in order to yield more accurate results. 
The model is extremely user-friendly and allows the ability to input the mine dimensions 
as long as it is a standard cylinder or tapered mine. User input parameters for the 


environment are in Table 2. 
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Input Parameters 


Mass of the mine in air Mass of the mine in water 
Mine length Mine diameter 

Mine maximum diameter Center of mass of the mine 
Altitude when released Angle when released 
Initial rotation rate Water depth 

Water temperature Sediment Density 


Sediment shear strength 


Table 2. IMPACT 25 Model Input Parameters 
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Vil. CONCLUSIONS 


During the Monterey Bay Mine Impact Burial Experiment, the simulated mines were 
dropped seventeen times. After each drop, the professional divers measured the water 
temperature, the mine burial depth and took the gravity cores. Core transportation to the 
United States Geological Society (USGS) occurred immediately upon return to port. 
Sediment density and sediment shear strength were analyzed from these cores. This 
experiment provided a synchronous data set on simulated mine burial and ocean 
environment. This data set to verify the IMPACT25 model found that the model 
consistently over-predicted the mine impact burial at least an order of magnitude. 

Parameters inputted into the IMPACT25 model can be divided among three 
categories: (1) Oceanographic, which includes water temperature and depth. (2) 
Physical, which includes release medium, initial velocity, and orientation. (3) Sediment, 
which includes sediment density and shear strength at varying levels. 

It is not believed that there is a problem in how the model interprets the sediment 
data. Actually, the meael is very robust in its ability to allow the user to input multiple 
sediment layers with varying shear strengths at an impact area. In addition, although not 
realistic in a real world environment, sediment data was obtained simultaneously with the 
drops. A major characteristic of ocean sedimentation is that the layers closest to the 
surface change frequently due to the dynamic conditions at the water-sediment interface. 
Should the model be applied with dated sediment data, results could be questioned due to 


the significant change that occurs in sediment in relatively short periods of time. 


47 


The physical parameters are the most stable factors in the model. Gravitational 
acceleration is a constant, and velocity can be readily ascertained through calculations or 
direct measurement. There is a forewarned problem with specification of inertial spin by 
the mine when it impacts the air-sea interface. This is not an issue as long as the mine is 
dropped at a fixed orientation, which was the case during the experiment. The code will 
certainly not correctly calculate the amount of spin or change in orientation experienced 
by a mine of varying geometry as it strikes the air-sea interface should it be dropped by 
an airborne platform. 

It is the model’s lack of sensitivity to hydrodynamic effects in the water column that 
provides the greatest error. Any water column in a region exposed to the open ocean 
such as Monterey Bay will be subject to variances in wave height caused by wind speed 
and direction. In addition, there will be variances in the momentum flux felt by the 
column due to current shear in all directions. These effects can cause turbulence in the 
column that will impede the smooth trajectory of the mine as it travels from the surface to 
the bottom. Digital video taken during the experiment illustrated the oscillations of the 
barrel as it traveled through the water column. These oscillations caused by turbulence 
and flow dynamics of the barrel act as a frictional force in the water and slow its velocity. 
Although water density is taken into account by the code, in assuming the water column 
is a uniformly dense and still medium, vertical velocity is overestimated. This 
overestimated downward vertical velocity can affect the codes calculation of impact force 
and hence, penetration depth. 

The essential elements of the mine impact burial model translate into the science and 


engineering of hydrodynamic processes for a falling object and of sediment transport. 
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Any solid object fallmg through fluid (air and water) should obey two physical 


principles: (a) momentum balance, 


\G-a =F, +F,+F, 


fir(Z) jom=m., +M,+M, 


where V is the velocity of the mine, and (Fwa, Fu, Fa) are external forces and (M,,,, 


and (b) moment balance, 


My, Ma) are external moments. The current IMPACT25 model only considers the 
momentum balance of the mine and disregards the moment balance of the mine. Such an 
incomplete hydrodynamics in the model leads to unrealistic prediction of the mine falling 
in the water (no helicoidal motion). If considering momentum and moment balance, the 
falling object should have a helicoidal motion. Without the helicoidal motion, the 
IMPACT25 may over-predict the impact burial depth. 

Possibilities for error exist in the implementation of the experiment. It was 
assumed that the barrel was of uniform density because it was filled completely with sand 
from the beach. This sand was partially wet and contained small amounts of debris 
which could minutely affect the uniformity of the mine’s density and therefore affect 
oscillation rate. The divers taking the measurements were using meter sticks, and the 
degree of precision could be called into question. However, errors would most likely not 
be a full order of magnitude. Most measurements were made on the order of a few 
centimeters and the code predicted most penetration depths in excess of 10 centimeters. 

In conclusion, use of the IMPACT25 prediction model should be approached with 
caution. Lack of sensitivity to the hydrodynamic effects in the water column cause the 


code to predict higher downward vertical velocities and therefore a greater impact force 
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than reality. Since the sensitivity of a mine can be directly attributed to the amount 


exposed, this error can have dire consequences for the operator in the field. 
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eS eT 33.35 19.23 27.80 
25.40| 20.12 33.38 
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Water Content 


Core number M100mb 
Site location Monterey Bay 








Date Thursday June Ist 
Technicians Tim, Priscilla 
Depth (cm) | Tare Weight (g) | Humide Weight (g)] Dry Weight (g) [ZO Content (WI _w% corrected | Density (kg/ma)| 





















a vr Nr see 8) peso) RE AS 
(an Se eee SS Sty, Te 
— 
a 0 a 28. B —5 51] — 508534 
31.55 


Pag] znsof 1804] zane] 25.50] 196204 
3] a5 2399.7 28 67] 28 7a] 1901 71 
ED ; sr 30. I 1é 3 55 4 25 192637 
5 as 2 8 tat at 
of 437] 2241[_1892[ 2399] 24.88] __1971.46] 


a) a) 7) 2S rd DC) 
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APPENDIX B 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


kKkkkekk kKkkekek* 


Run name: Drop #1 Core #1 Date,Time: 06-21-2000 iniveey : 53 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) Sie 3 

Overall length (m) rO1O3 

Maximum diameter (m) ~6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) s SIONS 

Distance of CM from centre (m) 0 

External surface area (sq m) Zee 

Volume of mine Ceuem) OF 256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 0 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Lees 

Temperature (deg C): 2 

Sediment characteristics: CORE1 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

1 7CZ 1898.43 14240 
Z 045 Peas. 96 13920 
3 065 1920.57 20020 
4 085 WO33.43 17440 
5 TOS L950.4 5 20020 
6 145 rome. 34920 
a P35 1844.21 24720 
8 a) 1844.21 24720 
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WATER PHASE 


I I eee eee | 


Time Depth Vert HewgaZ Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 020.00 0.000 0000 1000 6.006 
OSSL0 0.108 Oar 0-000 0.000 0.000 
E00 0.407 0.764 O27 0U0 0.000 0.000 
i SK, 0. S62 I; Os2 0.000 C2000 0.000 
2 O10 1.435 1.238 0.000 0.000 0.000 
225 10 2.088 Losos 0.0.00 G2000 0. 000 
S010 2.128 1.448 0.000 0.000 0.000 
325000 Chere wey 1.499 0.000 0.000 0.000 
4.010 4.290 eo 0.000 mre 00 0.000 
4.500 5.045 deo 42 0.000 0.000 UO. OCG 
52000 5 oz le OU 0.000 0.000 0.000 
Se 00 6.604 1.36. OZ C00 0.000 0.000 
6.000 7. Se see 7s I. 0.000 0.000 0.000 
625.00 peal As) HS 0.000 G20'00 0.000 
7 «G9 Ore SIZ LEASES 0.000 0.000 0.000 
7 00 9. 730 YT. O98 0.000 0.000 0.008 
8.000 TO aS 7 L526 0.000 UEe00 QO.000 
8.500 SZ lee 0.000 0.000 0.000 
8.860 i Coe L576 0. C00 0.000 0.000 

Accumulated transverse movement oF Om 

SEDIMENT PHASE 
Time Depth Vert Horaz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 O70G0 oy ae 0.000 0.000 0.000 
OPO 0.096 07 S14 =O 004 0} 5 Osage, 0. OOZ 
OF1 26 0.100 G. O19 -0.004 0.020 0.001 

BURIAL RESULT: 

Depth of burial: QO.100 metres 

Height protruding: 0.777 metres 

Area exposed: 1. 7802 tsqem (eros Of COtal} 

Volume exposed: O07 2267 seuum ("69% Of total) 
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eee ee NCS€/DSE IMPACT BURIAL PREDICTION MODEL shel Cala 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #1 Core #2 Date,Time: 06-21-2000 11:23:34 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 2942855 
Apparent mass in water (kg) Son S 
Overall length (m) J Cuos 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) - 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Pa PAP 
Volume of mine (Cir in) O2Z56 


RELEASE CONDITIONS 

Vert vel (downward positive) @) 
Horiz vel (rightward pos) 0 
Angle(0 vertical,90 horizontal) 0 
Rotation rate(rad/sec cl'wise) 0 


Water depth (m): Nl 1s) 3) 

Temperature (deg C): ile 

Sediment characteristics: CORE2 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il G0) 167 27226 7960 
2 -04 RIGS. 57 15330 
3 .06 1849.93 13900 
4 208 1859 14240 
5 | 1862 15720 
6 Mele! 1915 16550 
7 Bale: 1913 18410 
8 5 19.13 18410 


yi 


WATER PHASE 


Time Depth Vert Hori Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 C2000 0) Oa e, 0.000 
Or okD G08 0.411 Oe 101.8, oF 000 0.000 
IL Oe: 0.407 0.764 0.000 82000 0.000 
eo JO OG 62 iO sg G00 0 0.000 0.000 
2.010 ea 35 ie 2 35 0.000 Ge 000 0.000 
Zo 0 Z USS 562 0.000 Gr O00 OFo0o 
ee Oo 1ae 22 95 1.448 0.000 0.000 0. 000 
S10) Be SZ 1.499 0.000 0.000 0.000 
4.010 AEN) eo 5 0.000 C2008 0.000 
4.500 5045 eo 4a9 0.000 O2000 020010 
5-000 Smee i> 60 0.000 o.000 0.000 
50 0 6.604 ieSo7 0. 000 0.000 0.000 
6.000 7 M89 ie on al 0.000 0.000 02000 
SF 5 SIONO) o] a fee) ou 3 Ce G00 O2000 OE O1eNG) 
7.000 8.962 hess 0.000 02000 02000 
72500 oF 7 50 eos S 02101918) 0.000 0.000 
8.000 Om o eon 6 0.000 0.000 0. 000 
Bio 0 e325 io 6 0.000 Omeo0 0.000 
8.860 hte) hee s) eo 0.000 0.000 0.000 

Accumulated transverse movement GO m 

SEDIMENT PHASE 
Time Depth Vert HOrizZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 ies 16 O18 0118) 02000 opmelene) 
Oe 103 OZ Os Sno) =O 00> 05015 0-001 
Oe LS 1 OAS: 0.046 02005 —Oneze =O, Cm 

BURIAL RESULT: 

Depth of burial: 0.126 metres 

Herght protruding: 0.751 metres 

Area exposed: i 2 oe eS Tm ios Of total ) 

Volume exposed: Ore2 or eu, Mm ( 86% of total ) 
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alia NCSC/DSE IMPACT BURIAL PREDICTION MODEL Se 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #1 Core #3 Date, Time: 06-21-2000 Leo 12 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sikes 
Overall length (m) 17 OS 
Maximum diameter (m) 2OUI6 
Length of taper on base (m) 8) 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 28262 
Volume of mine (cu m) O5256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 0 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): ero 7 

Temperature (deg C): EZ 

Sediment characteristics: CORE3 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
1 OZ 1904.78 12380 
Z .04 1917 14590 
3 .06 1931 14950 
4 Pa o)is 1839 20600 
5 gil 1925 30190 
6 Pile LPEOZ 29670 
7 x dks 1886 Zones 0 
8 5 1886 23180 


WATER PHASE 


Time Depth Vert Hemi z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 0.000 G. 000 0.000 
O20 0.108 0.411 020100 0.000 0.000 
1-020 0.407 0.764 0-008 2000 0:.0'00 
i520 OF 3'GZ Je (OSS, 0.000 O20G'0 0.000 
Z 10 120 12430 le 4S) 0.000 0.000 O26 00 
Ze A© 2.088 Sis 0.000 0.000 02000 
S000 Za oS 1.448 0.000 C= 0'00 On0iGS 
Sele SxS Z 1.499 0.000 OF 000 0.000 
4010 4.290 eS 3.1 0.000 Ceo U0 02000 
4.500 5.045 1.549 C200G 0.000 0.000 
5. 000 See 22 Be els 0.000 0.000 0-000 
500 6.604 1567 0.000 0.000 0.000 
6.000 7.389 IES gal 0.000 O20 010 0.000 
6.200 Sey Rs) 573 0.000 0.000 0.000 
7.000 3, 962 Peo S 0.000 0.000 0.000 
Fe) 8 oe 50 lee as 0.000 OZ O00 0.000 
8.000 POzoSy 12576 0.000 0. C00 020.00 
82.500 iisece L 257.6 0.000 Om 000 02000 
8.860 Tie 33 Lon 6 O00 O2FC000 0.000 

Accumulated transverse movement C11 Obs aan 

SEDIMENT PHASE 
Time Depth Vert eke pen Ys Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
eee re 0. Ces 12376 0.000 C000 O:..010)0 
O..102 0.098 On243 0003 -0.014 =O 2007 
Oe 107 02.098 0.049 O2003 =O O14 =I Om 

BURIAL RESULT: 

Depth of burial: 0.098 metres 

Height protruding: 0.778 metres 

Area exposed: neeius 74. —ierepout (eos Of total) 

Volume exposed: Oe 2270meu m ( 89% of total ) 
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oo NCSC/DSE IMPACT BURIAL PREDICTION MODEL (Pood hee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #2 Core #1 Date,Time: 06-21-2000 112730206 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 2940.35 
Apparent mass in water (kg) SoS 
Overall length (m) .8763 
Maximum diameter (m) 2o096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ee 262 
Volume of mine (ea sm) OO; 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Zao) 

Temperature (deg C): 12 

Sediment characteristics: CORE1 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

i O2 1898.43 14240 
2 045 1915.96 18920 
3 065 P9292 57 20020 
4 085 $9332.43 17440 
LOS ILE (0), Ns 20020 
6 Ie 1920.63 34920 
| 85 isi ral 247 20 
8 5 dle 214\ al 24720 
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WATER PHASE 


Time Depth Vert Merz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

02000 0000 0.000 02000 ©2000 90.000 
02550 6) overs; Oe555 -0.000 0.000 50-000 
O10 OF se0 02617 -0.000 000 902000 
1 5S) 0 0.709 0.893 -0.000 020100 S181 = (01010) 
Var 0! a0 i236 eel 1 7 -0.000 02/0100 SO 2008 
ZO ie oe ira27 sc =0 2000 O2 000 SO 2000 
3 200 2.486 ae Siishe -0.000 0.000 90.000 
Sooo 3.198 49 (0. Oe. 0201010 902000 
A Ou O 3.938 1.498 10 4 OOK8. 0.000 90.000 
42500 4.679 leo 4 -0.000 02000 JO (CN8)(0. 
520100 5.446 1.540 =-0:.000 0-000 S020 
5 S00 6.219 ia 0) 10) 5 O18. OF0R0 SOs 008 
6.000 6.995 eo O -0.000 0.000 90.000 
62500 eit 4 13559 = 000 0-000 S0.000 
72000 SoS as Gate =0-000 0.000 NO) 1O0N0. 
Fig, 200 9.336 t2 560 10) < 01018, O- VOC 902000 
e200 Or by e565 -0.000 OF 0:00 90.000 
62500 10.899 1.564 ~0.000 0.000 90.000 
9.000 11.68 1.564 = 2 000 0-000 90.000 
9% S00 He JOS Pe oe4 =0000 02000 90. 000 
92550 2-0 LO 1.564 =0.000 O2.0/010 902000 

Accumulated transverse movement =0518) fae 


SEDIMENT PHASE 


Time Depth Vert HOw az Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 0.000 iroo4 =O 2000 0.000 2 18) 310) 1018 

On 03 C106 Oe a0 0.004 = 0) Ont eRe as 10, 

OZ Otel, 0.047 = 00s 0.008 695 99s 


BURIAL RESULT: 


Depth of burial: 0.109 metres 
Hetagmempreotruding: Oss00F7emecres 
Area exposed: L723  %sq Mm Genes OF COtalan) 
Volume exposed: 0.2246 cu m (ees Of total” 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


kaekkkek kaekkkek 


Run name: Drop #2 Core #2 Date,Time: 06-21-2000 al es) Ooo 18 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294-835 

Apparent mass in water (kg) Sees) 3 

Overall length (m) Sou63 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) . 6096 

Distance of CM from centre (m) 0 

External surface area (sq m) 2.262 

Volume of mine (eum) O07 2a0 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Zena] 

Temperature (deg C): 12 

Sediment characteristics: CORE2 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
di eZ Mew 2.26 7960 
Z 04 WEIGS)..0 7 15330 
S 2016 1849.93 13900 
4 08 ie 9 14240 
5 ell LBiezZ 15720 
6 14 peels 1650 
Ti ris oes 18410 
8 3) LOae3 18410 
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WATER PHASE 


Time Depth Vert Hori Zz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 02000 0.000 0.000 907000 
Oe a0 0.089 O7335 =02 000 0.000 90.000 
One® 0.350 0617 -0.000 O00 90.000 
i LO O27 Ge 07393 =07, 000 O27 000 90 008 
Ya ONG) 1 26 le 7 =07,000 0. 000 90.000 
Ze Ne dks ieee 7 8 =0 2000 O02 C00 90.000 
S010 2.486 hs Shei = 20100 0.000 902006 
= peek) Se le 1.455 —0 2000 0. 0 507000 
A O10 32935 1.498 —O02000 0.000 50. 008 
4.500 4.679 1524 =0270100 0.000 10-000 
52000 5.446 1.540 —2000 0.000 90.000 
5500 6e219 ie oO =O 7000 0.000 90.000 
6.000 G@u9 95 ies 5 6 -0.000 0.000 90-0010 
6.500 7.774 1255.9 —0- 9000 02000 90.060 
12000 chee 2): Ie Si6 =07-000 0.000 90.000 
A200 S)e Bye lé baa os -0.000 0.000 SOsCuUe 
8.000 LOR 417 1. 568 =O, 100 0.000 507000 
on 500 10 289 1.564 =O 2000 0.000 90.000 
9.000 1.1 Age 1 1.564 AO WlOld) 0.000 90.000 
oD 00 122463 Pes64 (01, 010.0 0.000 90°. 000 
Shee) one, Zoe 12564 (01, Co 0.000 90.000 

Accumulated transverse movement 16). 10) out 

SEDIMENT PHASE 
Time Depth Vert Hema Z Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 =O 2000 0.000 50e000 
0.100 On5 ailg, OMe. 0; Cel =Onc cd elas So 
Oa1A 3 Gina sia! 0.048 -0.004 O204l spel SIG 

BURIAL RESULT: 

Depth of burial: One emcee aes 

Height protruding: 02479) metres 

Area exposed: 1.656 sqm (7 33- Of Eee ls |) 

Volume exposed: OeZ255 eum ( 84% of total ) 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Kk kkk kkk kk * 


Run name: Drop #2 Core #3 Date,Time: 06-21-2000 els Saeed 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.5835 

Apparent mass in water (kg) Se 85 

Overall length (m) [3163 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) Bo. bolle 

Distance of CM from centre (m) 0 

External surface area (sq m) 2.262 

Volume of mine (Eu mm 0.256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

Temperature (deg C): 2 

Sediment characteristics: CORE3 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
1 OZ 1904.78 12380 
2 .04 Say, 14590 
3 WO 1931 14950 
4 BO te 1839 20600 
5 sal 1925 S020 
6 .14 Ieee 27600 
7 Bhs) 1886 28180 
8 3 1886 28180 
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WATER PHASE 


Time Depth Vert Homi z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 0.000 O20 00 90.000 
Ge Sa) 0.089 Ot255 =O Oe 0.000 90.000 
12070 05330 Oe hy =O O00 0.000 902000 
Ws 0.709 0.693 =O 27000 O20 010 5020100 
ZOO 1h Ale Aga be S10) (ee, G00 902000 
22510 i808 lie27 8 =O OO G)- CONO. 16) O01 @, 
320250 2.486 i336 =e 0.000 S02 000 
S20 32198 LoD (0), GNOe U0 016 LONE (0100, 
4.010 Bi, Si Eite' 1.498 =U d0iG 0.000 90.000 
£306 4.679 1.524 =O 2000 0.000 18), 0110, 
S000 5.446 oa =O 000 0.000 902000 
Dio 0) 6.219 Teo 0 =O O00 0.000 90-000 
6.000 6.995 gees) ais 10) 5160/8 G00 902000 
65.00 yi ie! De se5) S12, =O 7000 0.000 90.000 
72000 Seo o0 Teor =O 00 @ C3000 90.000 
12200 92336 Hes) 3) S) 10) 510) 16 C2000 90.000 
8.000 Ona As), oS) =O 2000 0.000 902000 
Si--500 Ome oS 1.564 =070100 0.000 S0700e 
9.000 LAL, ose 1.564 19), 1010) 6 0.000 90.000 
Sy S08 T2465 1.564 =O 201010 0.000 90-00 
5 5130 Tao LO 1.564 =020 00 0.000 LON (ON ANG, 

Accumulated transverse movement =r Oorm 

SEDIMENT PHASE 
Time Depth Vert Heraiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
02000 0.000 lvoe 4 OOOO 0.000 90.000 
O.2he OF LOs Oak 0. 0s 0.008 89.993 
Oa Oe tard 0.044 a CONC la 07006 Sou 

BURIAL RESULT: 

Depth of burial: O.111 metres 

HetgWiteprocnruding: O07 492 eemetres 

Area exposed: 1. /13eese mm (376s Of total } 

Volume exposed: 032233 - 68 1 (sp 57Or totaly) 
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a ae NCSC/DSE IMPACT BURIAL PREDICTION MODEL ta 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #3 Core #1 Date,Time: 06-21-2000 Pie. 15 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 294 835 
Apparent mass in water (kg) 31. 878 
Overall length (m) (ores 
Maximum diameter (m) . 6096 
Length of taper on base {m) 0 
Minimum taper diameter (m) .6096 
Distance of CM from centre (m) 0 
External surface area (sq m) INS Ja 
Volume of mine (cu m) On 226 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle (0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): I ding ish eis 

Temperature (deg C): eZ 

Sediment characteristics: COREI1 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 02 1898.43 14240 
Z 045 I Sls 5 Sie 18920 
5 065 1929.57 20020 
4 ONS hs 1933.43 are s-3e) 
5 105 1950.45 20020 
6 145 1920463 34920 
7 Beles) s: 644221 24720 
8 5 1468 4 dee2 1 2ZA7Z0 


67 


WATER PHASE 


—_— oe ee ee ee ee ee ee ee es ee ee ee ee ee es ee ee es ee es es es ss es es es es ee ees es es ee eee ee ee ee 


Time Depth Vert Hor iz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

Oreo 0.000 2000 Om0.00 0 46100 90.000 
Os 10 0.089 Om335 =0.000 02000 502000 
Ie 1e. Oa 330 02617 -0.000 0.000 90.000 
Le oe) 0.709 0.893 -0.000 OF 000 90.000 
Zee ee 1G ipeeietl<) -0.000 0.000 90.000 
Pape Sy @, es eS 1h 5 ae ite: =0.000 OOO 90.000 
30 0 2.486 Ils Bheine) =-0.000 0-000 90 - 000 
Seeds! S96 lige. Wope, -0.000 OZ0CC 90.0010 
a OD) Si ave: 1.498 -0.000 Or000 902000 
42500 4.679 ieo7 4 -0.000 0.000 90.000 
5.000 5.446 oa 0 -0.000 O02 000 90000 
Saye @ C7219 1550 -0.000 02000 HONE 1319.10. 
6.000 6.995 12.556 -0.000 0.000 90.000 
6.500 Fis, PTE 12559 -0.000 Gr000 90.000 
7, OOO geo) Sy) ies) call -0.000 OF 01010 90.000 
7.500 9 2356 re oc: -0.000 OF 0010 90.000 
3.000 ALON Jills lirao3 =-0.000 OF 00 90.000 
G=500 10.899 1 Soe -0.000 0.000 90.000 
9. 000 1d Gel leoo4 -0.000 OF0010 90.000 
9.140 lee S108 17564 -0.000 0.000 90.000 

Accumulated transverse movement a Ol Sar 


SEDIMENT PHASE 


Time Depth Vert HoOriez Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

Ce O00 0.000 1.564 -0.000 8) OHOe. 90.000 

OeOs 0.106 0320 0.004 -0.011 89.990 

Oe 0.109 e047 -0.003 0.008 89.993 


BURTAL RESULT: 


Depth of burial: 0.109 metres 
Height protruding: 0.500 metres 
Area exposed: L123 ees cian ( 76% of total ) 
Volume exposed: O222467eu" m ( 883 of total ) 
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iptek ayaa ST NCSC/DSE IMPACT BURIAL PREDICTION MODEL SP ia 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #3 Core #2 Date,Time: 06-21-2000 igh 2 40 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) e.3873 

Overall length (m) 2o7 03 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) . 6096 

Distance of CM from centre (m) 0 

External surface area (sq m) ZZ 62 

Volume of mine (cu m) O7256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

- Rotation rate(rad/sec cl'wise) 0 

Water depth (m): dale, 1 

Temperature (deg C): 12 

Sediment characteristics: CORE2 

Layer # Depth to base(m) Density (kg/m%*3) Bearing strength(Pa) 
1 02 Se 22 26 7 260 
2 04 igi 1 15350 
3 .06 TSAI. 93 IS Sone, 
4 mers Tiss 14240 
5 sil 1862 a2 
6 oi4 els MSS) S16, 
yi les doe 18410 
8 5 WO13 18410 
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WATER PHASE — 


Time Depth Vert om Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 Om000 0.000 90.000 
O25 L0 O2089 @me5 35 =O" 000 0.000 90.000 
i OVO Ones 50 0.617 =O 0010 0.000 90.000 
dlageo 0) 0.709 Ores oS — (005 0/08 0.000 902000 
220106 ley eel 7 = 8) -OlOre On000 90000 
ZS ie 18 thes ARIS -0.000 0.000 90.000 
3.010 Z2.415:6 io 6 6 10) = al0i) O O00) 90 G00 
35.50 Sos a5 =) On 000 90.000 
4.010 32938 1.498 =O 0100 0.000 90.000 
A500 4.679 oe 4 10) 1001 0.000 90-000 
5.000 5.446 1.540 =O2 000 0.000 90.000 
5-00 Ga2i9 eS D0 =O 000 0.000 9020010 
6.000 6.995 e556 — 9) ele, 0.000 90-000 
G2 500 Pe A liao 9 =0 000 02000 NOP O18) 
7.000 or 555 Nis Sul =0. 000 0.000 90. 0060 
TE Oe SNS) Se oS =O 000 0.000 90.000 
8.000 ORL Le Tens =0' 000 0.000 90.000 
SoC 10.899 1.564 10) 0O)0)(8, o-1000 90-008 
9.000 11. @e1 1.564 =0 > 0010 0.000 90.000 
9.140 iE. 200 Veso4 =. 0100 0.000 90.000 

Accumulated transverse movement =O. 0 om 

SEDIMENT PHASE 
Time Depth Vert Howiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0 (Ghee) C2000 1.564 =0 000 0.000 90. 000 
OZ L00 Oval 02623 SO iO Z OPA TO Os: 89.997 
OR Las Ors. 0.048 0.000 =O UO ae) pele) 2)0) 

BURIAL RESULT: 

Depth of burial: O.131 metres 

Height protruding: 0.479 metres 

Area exposed: ieGa6~. sam pot Of EOrs lm) 

Volume exposed: OA SS eb ia (84% of total) 
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Se Ss NCSC/DSE IMPACT BURIAL PREDICTION MODEL SI aR Fi 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #3 Core #3 Date,Time: 06-21-2000 gla PS Sills 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 209428305 
Apparent mass in water (kg) S313 
Overall length (m) 3 163 
Maximum diameter (m) -O0g6 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 2.262 
Volume of mine (em mi Or 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle (0 vertical,90 horizontal) 30 

Rotation rate(rad/sec cl'wise) @) 

Water depth (m): yt s)-2) 7) 

Temperature (deg C): 12 

Sediment characteristics: CORE3 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 2 1904.78 12380 
2 .04 RS 14590 
S Cis 1934 14950 
4 ave 1839 20600 
5 5 S25 30190 
6 14 1892 227670 
qi eles 1886 28180 
8 5 1886 28180 
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WATER PHASE 


Time Depth Vert Heri Zz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 02000 OmGidio O 2000 307 0C0 
O.510 O2089 Oms 5 5 =0'- 0:00 0.000 90.000 
TZ Oe) Os a0 OG 1-/ = 8), O09. 0.000 902000 
Hey Ssukte OF 70S 0.893 0), S079, Gz 000 SOC 
Z2010 iZl6 ily a Ka (0) Ole. Of. alee 19), BOG 
ZeoAO esas i275 =O) 000 0.000 502 C00 
S20 10 2.486 255.6 =0 2000 0 = 000 S10), H1l0,10. 
32510 Se 198 a4 55 —o.000 O2-0'00 90-006 
4.010 S955 1.498 S10) 08. O2UeO S10) 100. 
4.500 4.679 1.524 =0..00/0 8), CHONG, 90.000 
S000 5.446 1.540 10) (O10) G2 000 S02 000 
Se 0) 62219 1s 50 ZO 0100 0.000 50.2000 
6.000 C.o95 aS 56 =0 000 0.000 502000 
6. S010 Tar Ie SSNS, =0- 000 0.000 [02000 
1000 ic hes la ys. iB Sycrth =zO1000 02000 = 10), 0019 
Fi 2106, S550 L563 =O. 000 OROUe 902000 
S000 ROn Ly L255 =0- 000 OF 000 S105 10). 410) 
eh s00 ING ie S'S, 1.564 =O) 210/918 07000 50-008 
9.000 li. 6381 lesed OOo 0.000 502000 
9.140 Li 900 ied FO 000 OZ 000 90.000 

Accumulated transverse movement -O..0 m 

SEDIMENT PHASE 
Time Depth Vert Hourz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0-006 1.564 =O. 000 C2000 90.000 
Oe 101 0.108 O34 1 =—02:006 0.008 coos 
OMe? Ort 0.044 se esl) OP 0.006 Si es 

BURIAL RESULT: 

DepEn Or burial: O.111 metres 


Height protruding: 0.499 metres 
Area exposed: fio) esc mt ( 763 of total ) 
Volume exposed: eS eu mh ( 88% of total ) 


oT 
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* Sa NCSC/DSE IMPACT BURIAL PREDICTION MODEL [ee ios 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #4 Core #1 Date,Time: 06-21-2000 Lives 02 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sao 1S 
Overall length (m) -38/763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 2.262 
Volume of mine (cu m) O2226 


RELEASE CONDITIONS 


Vert vel (downward positive) @) 

Horiz vel (rightward pos) 0 

Angle(O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Ube eet 

Temperature (deg C): 12 

Sediment characteristics: CORE1 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il G2 1898.43 14240 
2 045 Eo Ss 96 18920 
3 065 paZo, on 20020 
4 085 1.933743 17440 
5 OS 1950e4 5 20020 
6 145 T9ZOR63 34920 
i SS 1844.21 24720 
8 5 1844.21 24720 
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WATER PHASE 


Time Depth Vert HOrizZ Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 0.000 0.000 07 1010).8) 
07 51:0 0.089 O335 = (0, 5 O06. 0.000 90-000 
iO O O2350 Urol 7 = (0), Os 020.010 90.000 
S10 0.709 0.893 S10) (OO OFU00 90.000 
72 AOS ie 16 dle laa ay =O 000 0.000 S000 
22510 ieo1s ds ag ies: =0> 000 0.000 90.000 
3.010 2.486 i o'6 0) 07000 90.000 
S250 3.198 1.455 = 0) (Oe, 0.000 90.000 
4.010 5.930 1.498 =02000 0.000 90.000 
4.500 4.679 i524 =O, 0100 0.000 D0 R000 
52000 5.446 1.540 == 000 0.000 oO) (OMEN. 
a o00 62219 i 0) sila ole 02000 90.000 
62000 6.995 lo '6 =-02000 0.000 90.000 
6.500 Ths Ta! eae, OOo 0.000 S02 000 
7.000 Bra 5 5 iets)e J =U UO 0.000 90.000 
T2500 OF 236 le o63 (0) OO. 0.000 907 000 
ie) 6 OCHO) LOR Veo es 6) eee, 0.000 90.000 
8.500 IOs) SNe) 1.564 -0.000 0.000 90.000 
Oo 000 Ll. Gel 1.564 =O wg Oe 000 90.000 
9.140 TAL. Oe boso4 SO ONES, 0.000 90.000 

Accumulated transverse movement 10 410 Sa 

SEDIMENT PHASE 
Time Depth Vert Hera2 Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 0) ee O20C0 90.000 
OF 103 0. 106 0-350 0.004 10,9 (011A 89290 
Ole Ae a OF LOg 0.047 =eOs 0.008 89.993 

BURIAL RESULT: 

Depth of burial: 0.109 metres 

Height protruding: 0) 500° @merres 

Area exposed: 1 7 2Zo2 =So-m (Sapoz of total») 

Volume exposed: 0.2246 "cu; m ( 88% of total ) 
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ae ae NCSC/DSE IMPACT BURIAL PREDICTION MODEL ek 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #4 Core #2 Date, Time: 06-21-2000 1: Sareea 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) SS 1 
Overall length (m) He cwils 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) .6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Za26Z 
Volume of mine (eum) C2256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Liso7 

Temperature (deg C): 1 

Sediment characteristics: CORE2 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
1 “02 Log 222.6 7960 
2 04 SiGe 7 1326.0 
3 2016 1849.93 13900 
4 lO}: L359 14240 
5 ail 1862 Sy 20 
6 14 ones 16550 
4 alls) Sas 18410 
8 5 14943 18410 


lig) 


WATER PHASE 


— ee oe ee ce ce es es ce ee ee ee ee ee ee ee ee ee ec ec ce ce cc ce cr cr cr cc ec ee ee ce ce ec ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


Time Depth Vert oa: Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O20 00 OA000 0.000 OZCUU o.000 oOreOUU 
O2510 O39 Omes5 O00 0 0.000 90.000 
O20 Os 30 02617 = 6), 118 07000 90.000 
dears) tie 0.709 Ono s =-02000 0.000 SO2U00 
200 i 16 eeralel/ =0= 000 02000 90.000 
Ze l io.18 2 S =O. 0:00 O2000 907000 
Si C16 2.486 leec6 =07, 000 Op [0160 905000 
So0 S95 ara ope 10) 2 10. 0}0) 0.000 207000 
4.010 S730 1.498 =o 000 ©) so eke. 302000 
4.500 4.679 Io 24 =0 000 o. 000 907000 
5 000 5.446 13,540 =O. 000 0.000 20) 10).0 10 
Sou) Gee lg Leo 50 = 02-000 0), (o10le. 90-000 
6.000 So eels, ee 56 =U. 000 ©, O1OL8. 507000 
6.500 tang 4 Ni Sis >) =O 000 07000 902000 
7.000 opel a): iS .6t = 0), 008 OF 000 207 000 
(i 211018 Sele le 63 = 0 8. 0.000 20000 
oh Oehe) OR ioe =O. 000 Oy, (Oo1e. SO, 000 
6.000 HO 28:39 1.564 =10) 10100 0-00 202000 
8.000 it 68 1 1.564 =0- 000 0.000 90 - 00W 
9.140 i200 i364 6) OOLe 0.000 90-000 

Accumulated transverse movement =o. Oem 

SEDIMENT PHASE 
Time Depth Vert HorizZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0. 0100 1.564 =O7 000 0.000 90.000 
Oz 00 Geiiy 02623 =r O02 0.005 Boe 
0.145 Oma. 0.048 0.000 =02- 000 shiz) « SPSIC 

BURLAL RESULT : 

Depth of burial: 0.131 metres 

Height protruding: 0.479 metres 

Area exposed: lx656" eso 1 2/34 Of totale) 

Volume exposed: O72 55 cam (84% of total ) 
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oa NCSC/DSE IMPACT BURIAL PREDICTION MODEL bef ak ol til 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #4 Core #3 Date,Time: 06-21-2000 VL 230s 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) See 1S 
Overall length (m) 07 oS 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) _ «6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 24262 
Volume of mine (eu m) 0.256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) @) 

Water depth (m): Lise 7 

Temperature (deg C): VZ 

Sediment characteristics: CORE3 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

i OZ 1904.78 12380 
2 04 Loar 14590 
5 06 Sse 14950 
4 Oo 1s39 20600 
5 elt 1925 30190 
6 <4 1892 29670 
a ellis: 1886 28180 
8 2 1886 Zoic 


a] 


WATER PHASE 


Time Depth Vert sla gakys Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0-000 0.080 One O0 0.000 0.000 90. UUO 
Or 510 O. 069 02235 =O Oe 0.0100 90.006 
1010 Ons 30 O761./ =O. 000 0.000 90-000 
leone Oy. TCs. C0935 =O O00 O70 00 90-7000 
22010 ae, ZA ere) -0.000 0.000 90. 00 
Zuo 10) lols ate: -0.000 0.000 90-00 
3.010 2.486 ioc 6 =0' 0010 0.000 90.000 
S70 Srongg 1A SS =: OOO C2000 50. Goo 
4.010 3.938 aos =O, OO 0.000 S0'..G0 6 
4.500 4.6/9 Las24 —0..000 0.000 IO PVG 
5010118) 5.446 Lae4.0 =) 000 opmelele 90-008 
5750.0 oie PANS, de S758. =O 000 OL See 90-000 
6.000 62995 10 =00.00 C20 0'0 S07 vids 
6.500 Va TA le oe9 = (0500) 0 0.000 90.006 
1 BOOe B70 DD Isis il -0. 000 0.000 S05 000 
7 S008) 925350 L563 =O 0 C000 SORO00 
80010 LOR? 1.563 -0.000 0.000 907 G00 
8.500 ILO). NS 1.564 =O 000 0.000 90.000 
Ss OOLe Tinos 1.564 16), Oh OMe) 02000 90.000 
9.140 Lio C0 1.564 10) {010)(0) 0.000 90.000 

Accumulated transverse movement = O10 sail 

SEDIMENT PHASE 
Time Depth Vert Horrz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O2G00 Gz000 1.564 =O 000 02000 90 000 
Os101 OF 10s 0.341 =020038 O200s 897993 
Oy Ont 0.044 0) 09 2 0.006 Sc) SIS)S 

BURIAL RESULT: 

Depth of burial: O.111 metres 

Height protruding: 0.499 metres 

Area exposed: res Ssaum (N7Gs Of total) 

Volume exposed: 022259 eu m (sees Of total ) 
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SO alia NCSC/DSE IMPACT BURIAL PREDICTION MODEL eee * 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #5 Core #1 Date,Time: 06-21-2000 Lie 85456 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) 317.878 
Overall length (m) -oHOS 
Maximum diameter (m) 7O0196 
Length of taper on base (m) 0 
Minimum taper diameter (m) .6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 2.262 
Volume of mine (eu im} QO. 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Zee 2 

Temperature (deg C): 2 

Sediment characteristics: COREL] 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 02 Te93. 43 14240 
2 045 195.96 e320 
3 065 1929". 59 201020 
4 085 1936243 17440 
5 10S 19508 45 20020 
6 145 192@m6G 3 34920 
q 185 lea a2 | 247 20 
8 5 1644.21 247 20 
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WATER PHASE 


Time Depth Vert HOriz Ang Angle 
Vel Vel Vel 

(sec) (m) im S) (m/s) (rad/s) (deg) 

0.000 0.000 0.000 0.000 Os V00 90.000 
Oe 510 0703'S OF355 OOOO 0.000 502000 
OO 0.350 Geol 7 = Celene, 0.000 $02 000 
P2510 0.709 028.93 =0 000 2000 S02000 
Z2010 ea 1G 10 i | =0 2,000 0.000 10) 18 (0)8, 
Bede, Ie tests: ie) 6 =0 2000 O10 0.0 S02 000 
3.010 Ze 466 ib Shee = 000 0.000 202.000 
S20 Sao3 lee o5 =O O00 0.000 SU 7008 
4.010 Sooo 1.498 =o O00 6.000 902000 
4.500 4.679 1.524 -0.000 0.000 902000 
5.000 5.446 Le Sone =0-000 6-000 90.000 
500 4 Mee) eo 50 =0 2.000 0.000 50.000 
6.000 Crago E556 =o OU 0.000 202000 
62500 eg 14 I 559 10) (0 (6h@) 0.000 [0000 
7.000 82555 Iiwoel = 0 Oo 0 0.000 90.000 
i100 215 SS 56S 1675101818, 0.000 S10) Oars 
8.000 ORL 7 eo os =0 000 0.000 502000 
8.500 1110), eS Loo4 -0 . 000 0.000 907000 
S2 000 Ios 1 17564 =0'. 0100 0.000 90.000 
93330 Tes eS ig 1.564 (0 eel 1620. 0.000 90.000 

Accumulated transverse movement (0) 0) ag 


SEDIMENT PHASE 


Time Depth Vert Howaz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 020010 ao 64 =0'-000 0.000 90.000 

OF LOS Oe OG 02350 0.004 -0.011 89.990 

hele 0.109 Oz 7 =) s(01Ls 0.008 89.993 


BURIAL RESULT: 
Depth of burial: 0.109 metres 
Hergnt mretrcuding: ')0.500 ssmetres 


Area exposed: UES Sea (e762 of total ») 
Volume exposed: 72246 Cu Mm Geses of Cotale) 


6d 
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lala as NCSC/DSE IMPACT BURIAL PREDICTION MODEL on 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #5 Core #2 Date,Time: 06-21-2000 Ws 3.24 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) eu. 873 
Overall length (m) Ais, (cys: 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) .6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Ze26Z 
Volume of mine (eu Im) (0 as} 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): TZ 2 

Temperature (deg C): 12 

Sediment characteristics: CORE2 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

il (0) no 2.26 7960 
Z 04 T6557 i330 
3 06 1849.93 13900 
4 . 08 dhehays. 14240 
5 eel SiG Z Sa 20 
6 14 16915 eso 0 
a sells: 193 18410 
8 5 Wades 18410 
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WATER PHASE 


Time Depth Vert Her 1 Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 O7000 0.000 0.000 0.000 90.000 
0.510 0.089 Oe235 =-0. 060 0.000 90.000 
arene, O2330 O61 7 =O21000 0.000 902000 
Leo O 0. 702 O2693 -0.000 0.000 90.000 
Zo Ta2i6 ea 7 =92 000 0.000 90.000 
Zoe tee alles eee 1S =). 000 0.000 90°. OG0 
32.010 2.486 ily, S246 =Ua0 0p 0.000 90.000 
S50 S28 eS 5 =). OGD 0.000 90.000 
4.010 BS) 2.3! 1.498 =O OO 0.000 90.000 
4.500 4.679 1.924 =) 000 0.000 90.000 
2 U0D 5.446 1540 —Ue000 0.000 90 000 
Si) 08 6.219 i SS0 10) (0010) OF 000 90.000 
6.000 C2995 Paso 6 =U=000 02000 90.000 
6.500 T1714 IDPS os), -0.000 0.000 90.000 
7.000 oS leo k =O 0100 0.000 90-000 
72200 OSs 6 Leos =. 000 On UCU 502000 
8.000 Om ay frees 6G) =O 101018 Se enone S0RO00 
8.00 Oe oy lvoe4 =) ero 0.000 907000 
9.000 11. 681 lvoe4 =O. vee OF000 90.000 
See 18) es es T3264 =-U0.000 0.000 50 000 

Accumulated transverse movement = O70) m0 

SEDIMENT PHASE 
Time Depth Vert Horig Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 =0 000 0.000 90.000 
CF O0 Ons OmG23 OT CoOL =O 004 89.996 
0.145 Ok131 0.048 -0.004 O70 Sooo 

BURIAL RESULT: 

Depth of burial: 0.131 metres 

Height protruding: 0.479 metres 

Area exposed: i656" Sqm (Sc vot tovals) 

Volume exposed: OeZioo cu m ( 84% of total ) 
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alia NCSC/DSE IMPACT BURIAL PREDICTION MODEL eae 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #5 Core #3 Date,Time: 06-21-2000 Ils 2202 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) e373 

Overall length (m) sa loms: 

Maximum diameter (m) .6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) 7o0 26 

Distance of CM from centre (m) 0 

External surface area (sq m) Zeao2 

Volume of mine seu m) 0.256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 1 22 

Temperature (deg C): 12 

Sediment characteristics: CORE3 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
1 “O02 1904.78 ZS ci0 
Z 04 one 14590 
3 .06 aS Sal 14950 
4 08 1839 20600 
5 ee oz 30190 
6 .14 Teg32Z 29670 
7 males: 1886 28180 
8 5 1886 28180 
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WATER PHASE 


Time Depth Vert HeriZ Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 0.000 G7000 SHO 0LON8, 
0.510 0. G39 OF 5 10) 510018, 6.000 902000 
0 0. 380 OzoL 7 =). 0100 0.000 90 20016 
yo dO O.4109 Orc 93 =O OO 0.000 902000 
27010 ive 1 6 ily a ag =0. 000 0.000 90.000 
J agecyd  @) de totals: ews =0 000 0.000 907000 
S010 2.486 i586 10) 5 61818, C2000 902 000 
S80 3. eS i455 -0.000 0.000 90.000 
4.010 pe) os: 1.498 =02 000 0.000 90-000 
4.500 Aria 9 1.524 =0' 0100 0.000 90.000 
5.000 5.446 1.540 702000 0.000 90.000 
Si S010) Gaz 9 bs) S18, 02000 0.000 90 000 
6.000 62.995 Leis 0. O00 0.000 903900 
6.500 terd4 Hey 1-51) =02000 0.000 902.000 
T2000 i255 Lot 1825 (91018 O7000 902 000 
2500 o3es6 loos -O 2000 0.000 90.000 
8.000 POm ae? 1.2568 =O 000 Ope ONO KG: 90.000 
82500 ORG 9 1.564 =0 10.00 0.000 90-000 
9.000 Tiss I 1.564 0) 01008, 0.000 90.000 
one 8, P27 197 1.564 -0.000 G2 0100 90.000 

Accumulated transverse movement =) 410) oa 

SEDIMENT PHASE 
Time Depth Vert Horaz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 O7000 12064 —O20re 0.000 902006 
Or LOL O.0:5 0.341 =O ols 6), (010N: chee ice o/s) -S) 
8) dlallggys Ot 0.044 alle 8) be 0.006 Sele S'S 

BURIAL RESULT: 

Depth of burial: O.111 metres 

Height protruding: 0.499 metres 

Area exposed: e718. ssq-m ( 763 Of total. } 

Volume exposed: GO. 2239 Fcurm (seet of total) 
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a NCSC/DSE IMPACT BURIAL PREDICTION MODEL Hele al 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #6 Core #5 Date,Time: 06-21-2000 Lae20r 37 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294-8 3:5 
Apparent mass in water (kg) Goce a ee) 
Overall length (m) Bis) (sys: 
Maximum diameter (m) noUg> 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ZaZoe 
Volume of mine (cu m) 0256 


— ome ee oe oe ee oe oe oe oe oe om ee om om oe om oe om oe oe om oe = oe ee we ee we oe oe ee ee oe ee we ew es es ee eit ec ce ee ee ee ee es ese ee ee oe 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(O vertical,90 horizontal) 20 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): fle 23) 7) 

Temperature (deg C): 12 

Sediment characteristics: CORES 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
i 0 0 0 
2 OZ 1930 10210 
3 04 L957 16980 
4 06 Tee 5 io 2 0 
5 Pal 1854 20600 
6 .14 1966 12670 
‘i ws 1958 18410 
8 5 AL 1334 14240 
2; 5 1934 14240 
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WATER PHASE 


——— a ee ee ee ee ew ew we we we ws we we we ew oe oe ee = oe 





Time Depth Vert Inlonaalas Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 02000 0.000 02000 0.000 90.000 
O25 10 00a O35 =(0 5 [Oa8, 0.000 218), O00, 
OO 0.350 2 o17 =07000 0.000 90. O06 
i 6 Se 0.709 02393 =07.0100 0.000 JO 000 
2.010 ee AG de ale 101 10)08, 0.000 902000 
JA SAO) Me 3) 1s} In 2 AS} = 01010 0.000 90 2006 
SyOLe 2.486 ase 6 18} 10101) 0.000 90.000 
3580 Sa98 1455 =0 2.0100 0.000 90-000 
4.010 35938 1.498 =(6) 010 0.000 900100 
4.500 4.679 ibs 24 18) 1 O10)8) 0.000 907000 
31 ON0l8, 5.446 1.540 = 10) = (01010 0.000 90.000 
22500 6221.9 1550 =(8), GIG Oz000 90.000 
6.000 62995 ie 355) =O 000 O20 C0 90279000 
62500 a 1 1h S51, 10) JOG, 0.000 902000 
Te OG oe 8 ae. ie (5) =O 000 0.0100 20116). 0).0, 
72500 9550 e568 10) 136. OF COO 90. 008 
8.000 1 Orla? IEPs) s) 5: 3, OG. 0.000 507 00 
ah pea lO).8) 10.899 1.564 =0 0010 0.000 90.000 
9.000 IML Sisto 1.564 = 0100 SG NONe, 90.000 
9.140 11.900 1.964 =|6) 5 0) 98 02000 902000 

Accumulated transverse movement =O Oi 

SEDIMENT PHASE 
Time Depth Vert HOmEzZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
Ole Oe 02000 lceo4 (0) 5 1010).0) 0.000 90.000 
OL IH6) S: Gir JNO). 0.405 10) C010, 0.000 89.991 
OeSZ Or ieS OC il0lg iz OCMC LIL -0.004 oo, 995 

BURIAL RESULT: 

Depth of burial: 0.115 metres 

Hergnt protruding: (Omasom metres 

Area exposed: Le i0Ge sq m (.%7S5%- CE total) 

Volume exposed: OF 22253 curm (387s Of totaly) 
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ae NCSC/DSE IMPACT BURIAL PREDICTION MODEL ee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #6 Core #6 Date,Time: 06-21-2000 S238 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294 .835 

Apparent mass in water (kg) oie 873 

Overall length (m) Be (Ss 

Maximum diameter (m) .6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) . 6096 

Distance of CM from centre (m) @) 

External surface area (Sq m) PA 116 0 

Volume of mine (cum) 022516 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 11 2867 

Temperature (deg C): 12 

Sediment characteristics: CORE6 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
1 O02 1905 2090 
Z 04 1919 225210 
3 06 18aG 29160 
4 08 Looe 21250 
5 1 I903 31280 
6 14 1897 17910 
Zi 5 1897 17910 
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WATER PHASE 


Time Depth Vert Rie rare Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
C2000 0-000 0.000 OF O00 0.000 902000 
O50 O) FO tehe, Oras o =0). 010 02000 S) Obesl Ul ONG, 
ihe 10 02330 0.617 =D OOO 0.000 TO) J O10 
i> 10 Oy 09 ao oS =... 01010 0.000 90.000 
22010 eZ G Th, ely (0 . Oe 02000 0) 1/0116. 
Zee 0 ee Ls ie2is =0- 000 0.000 SLO, (ONES, 
32010 2.486 T3350 = 0) O18 0.000 30". cai 
Seo 0 3293 ied 55 -Or000 0.0010 10h WOKE. 
4.010 Gre 5/6) 1.498 =0'.000 G2 0100 902 00 
4.500 4.679 1.524 soe 000 0.000 Se one, 
=), WO 5.446 1.540 =o. 800 O2000 90.000 
2), 2010 62219 leas) oe) ao OOO 0.000 90.000 
6.000 6) Ss Shey Aes) aie ao OO CHO 90.000 
6-00 72774 ie oO =e O00 02000 S07 000 
7-000 So o> ao. = 0) ae 0.000 S10) S008 
G2 500 Sh, GEMS ese =Ge0010 02000 902000 
8. 000 Cie ey I 2)5)8) =O 000 0.000 90.000 
ge 010 INO), SiS, 1.564 =O U0 0.000 907000 
9.000 He oyaselk 1.564 = 0.01010 2000 90 00g 
9.140 Tie 990 1.564 S10) ONO CEO 00 502 00g 

Accumulated transverse movement = (015 8) au. 

SEDIMENT PHASE 
Time Depth Vert Horiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
Ge0.00 072000 1.564 —O 7000 02000 90.000 
OF LUZ (Oh No O33 Or0.0.0 =O" 0/0). 89.5998 
ORO Oo), WelZ Ol (Ol she) Opes Oso —18), QO” 89.994 

BURIAL RESULT: 

Depth of burial: 0.102 metres 

Height protruding: 0.503 metres 

Area exposed: 1.748 sqm ( 77% of total ) 

Volume exposed: 0222/7 eeugem ( 89% of total ) 
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Salah! alls NCSC/DSE IMPACT BURIAL PREDICTION MODEL Lael ie i 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #6 Core #7 Date,Time: 06-21-2000 T2270] 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Se os 
Overall length (m) Po? os 
Maximum diameter (m) ~ 606 
Length of taper on base (m) 0 
Minimum taper diameter (m) 1S OSS 
Distance of CM from centre (m) 0 
External surface area (sq m) 22 AGe 
Volume of mine (eum) OrZ 56 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Li aes 7 

Temperature (deg C): 2 

Sediment characteristics: CORE/7 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il : 02 L830 1080 
Z .04 1882 12670 
3 OS 1a: LELZG 
4 p(0)s 19a 16980 
5 rel 18% 20020 
6 pale 1941 26360 
7 flys: Leake 2220 
8 nae 1856 14950 
9 > L336 14950 
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WATER PHASE 





Time Depth Vert Horiz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 o20010 0.000 0.000 es (Oe 
O25 10 O08 9 Ore 35 = 0,000 0.000 90.000 
i OnLO OF230 Oo17 =OF 0100 0.000 JORC00 
Pol 0 Ole FAOnS, Ore 43 =O 2000 02000 902000 
ZO G ez 6 ie =0..00:0 0.000 SO 000 
Ze-9 0 he. S)ales: og 2 Tis) 6) Ol @K6, 0.000 18) CONE. 
5) 0s. 2.486 Mh S818 = 00.0 0.000 90000 
325 10 S51 ees: 455 =O 000 0.000 90 2000 
4.010 Beles! 4918 =0 2000 0.000 S07 C00 
Ar 5.00 4.679 e724 =O OO 0.000 90.000 
5y5 (ONCE. 5.446 1 S16 =O 000 0.000 90 0100 
2.000 5 be) ia s0 =40)), 1 0)(110) C000 SHE), 1OOVG 
6.000 Se leks) T5156 =O (eas, 0.000 OO U0 
6.500 ier 74 Dees Oe =e W100 0.000 90.000 
T0100 S205 a5 (50! —O2 000 0.000 20 Gi0 
75500 0526 buy 3) 3S) (0), ale 0.000 90 . 0100 
6.20010 Teh. Al ky, la63 =O 000 000 20 10100 
82500 10) ts Se. 1.564 =O 000 0.000 90.000 
82 0100 Illes eyeial 1.564 10), OWING, 0.000 IG". VCO 
9.140 Ab eet) 016. 75 64 =O 0 C0 0.000 9020010 

Accumulated transverse movement =O) Mm 

SEDIMENT PHASE 
Time Depth Vert He masz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
G000 C2 G00 1,564 S10) 1010) Oh eOle, 90.000 
Oe, Os OF 20 02537 = (0) 4 (0) Or, (OOS: B95 996 
Geist Oh es 0,041 Oh 6) aa =02 002 Soma 

BURIAL RESUGL. 

Depth of burial: 0.128 metres 

Height protruding: 0.482 metres 

Area exposed: coos. sq im (“Sasecr total } 

Volume exposed: O22 h6co «cu, m ("85s On cOLal } 


90 


kkkkkkkkkke kk kkk Keke kK Kak KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 


fl NCSC/DSE IMPACT BURIAL PREDICTION MODEL * eee ee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #6 Core #8 Date,Time: 06-21-2000 eanee- 4 1. 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) a. 005 
Overall length (m) m3'/63 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) - 0096 
Distance of CM from centre (m) 0 
External surface area (sq m) 22 Ge 
Volume of mine (our im) Oi 2 S16 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): lise? 

Temperature (deg C): 12 

Sediment characteristics: CORE8 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
il me2 eo 1920 
2 04 ILS )ab, Ff 20020 
g) 016 1961 220c0 
4 . 08 1925 3260 
5 el 1936 29160 
6 14 1938 29160 
7 .18 1914 33640 
8 5 ee 1841 Z1350 
9 5 1841 21350 
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WATER PHASE 


Time Depth Vert Hoi a8Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0. Gid0 0.000 02000 22000 507000 
Us ske O2089 Se 55 -O0S 0100 O20 010 90.000 
ily le, OF SU Orol7 = 20.00 W000 90.000 
eo 0 0.709 0.893 = One el ©) 0.000 90.000 
22020 IZ es el 7 = ORO) 0.000 90.000 
22010 acct ells: i278 S10) (ONeNG, 0.000 902000 
3.010 2.486 Ise Sitehes =), OOK 0.000 SO 2006 
Se 10 Je eloS 55 = 10). Olele 0.000 S02 0me 
4.010 S15 eiSirs' 1.498 =O 0100 0.000 18) 5 (ONONE, 
4.500 4.679 dod 4 101 08 Ce000 90.000 
Sysi9 (016 5.446 1.540 =0'. 01010 0.000 90.000 
Sy S166 As Be, le o0 (0) 5 ON. 0.000 50000 
6000 6.995 L556 =O 0010 8 e100) 90.000 
6.500 jeg 4 L559 (0) (016).8 0.000 Sonu 
7.000 a 5) 1s, ioe! == 0100 0.600 90.000 
72000 Sle Bi SHS ye cy.) 00 O10 0. 000 90.000 
8.000 LO ee ey I 563 10), Ne 0.000 907000 
S500 10.899 leeed a BLING, 0.000 90.000 
o7 000 iieeos 1 1.564 =O. 000 0.000 90.000 
9.140 Tok, Shae 1.564 0. O00 0.000 90.000 

Accumulated transverse movement 0.0 m 

SEDIMENT PHASE 
Time Depth Vert Roruz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 io o4 = 000 02000 90.000 
o paella Oz 10s W217 6 -0.003 0.008 6S. 3s 
Oe 21.180 0.106 Omozs 02007 8) ).8,2 Sonos 

BURIAL RESULT: 

DEDEn Of burial: 0.106 metres 

Height protruding: 0.504 metres 

Area exposed: 1 oS eo oil { 77% of total ) 

Volume exposed: O5226 beuem (88% Of total > 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Keak KKK kKkekKK* 


Run name: Drop #7 Core #5 Date, Time: 06-21-2000 a 4 1 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) oi. 873 
Overall length (m) .8/768 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Zec02 
Volume of mine (eum) G2 256 
RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): V2 ls? 
Temperature (deg C): 12 

Sediment characteristics: CORES 


Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

1 0 0 0 

2 02 S30 LO ZG 
S 04 S57 16980 
4 06 1895 18920 
5 1 1854 20600 
6 14 1966 r267'0 
qT 18 1958 18410 
8 22 1934 14240 
9 5 1934 14240 
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WATER PHASE 


Time Depth Vert geoealy, Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

O2G0'0 Os orcle 0.000 0.000 02000 90.000 
Gms 10 0.089 Wess 5 =—0- O00 0000 90.000 
ie © 0.380 Cr6l 7 = 07000 0.000 90.000 
a5 1.0 0. 789 0.893 -0.000 O.. G60 90.000 
ZOO Whe AALS eee / -~0.000 020010 90.000 
2205 0G I ee) 10s) D5 ATs) =O 2000 C000 90.000 
3:20:10 Z. 4316 es she -0.000 O=01010 90.000 
39 LO Sh, eh ive 55 -0.000 0.000 90.000 
AZsOLG 3). Zaye 1.498 =s10/ (ele 0.000 0m O10] 0) 
4.500 4.679 Ito Z4 -0.000 O00 90.000 
57000 5.446 1.540 -0.000 0.000 90.000 
5. 500 6.219 Teas -0.000 O= C00 90.000 
6.000 6.995 Le 56 -0.000 Oe 810108, 90.000 
6.500 Te 12559 =O 000 02000 90.000 
7.000 S55 lees (eh -~0.000 O2e00 90.000 
7.500 923g 6 i oGe -0.000 0.000 90.000 
3) LO ONG, LOR? T2565 -0.000 O70100 90.000 
8.500 10.899 1.564 —J = 000 8) LOO NS) 90°. 000 
9.000 Ha Ea ci siall 1.564 -0.000 02000 90.000 
9.330 Lo? ie o4 =—O2 000 02000 90.000 

Accumulated transverse movement -0.0m 


SEDIMENT PHASE 


Time Depth Vert Hema Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

02000 02000 1.564 -0.000 0000 90.000 

O2102 C2205 02405 -~0.000 02000 89.991 

0.132 OFLES5 C2012 O20 08 -0.004 89.988 


BURIAL RESULT: 


Depth of burial: 0.115 metres 
Height protruding: 0.495 metres 
Area exposed: he7 0G sso i (Has Of totaly) 
Volume exposed: Oe 22254Curm (ss of total} 
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Sob palette NCSC/DSE IMPACT BURIAL PREDICTION MODEL baa a 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #7 Core #6 Date,Time: 06-21-2000 ee 4: ) 2 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.635 
Apparent mass in water (kg) Sao. S 
Overall length (m) -8763 
Maximum diameter (m) .6096 
Length of taper on base (m) 6) 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 6) 
External surface area (sq m) 2.262 
Volume of mine (cu m) Ormz 56 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): NEPA pod 

Temperature (deg C): 12 

Sediment characteristics: CORE6 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

A 02 LSS 2090 
z 04 1919 22520 
5 06 1870 29160 
4 08 ecient 24250 
5 1 1303 31280 
6 14 1897 17910 
7 5 1887 17319 
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WATER PHASE 


Time Depth Vert HOY 12 Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

os (elere Oreo U0 0.000 C2000 O2000 90.000 
OF 0 0.089 02535 -0.000 v-o00 S10 Ci), 
ie O10 02,3'30 Oo 1] -0.000 02600 90.000 
eke OF 09 O2893 -0.000 0.000 90.000 
ZOO iga2 16 ered 7 -0.000 0.000 90.000 
Zo 0 Le see: ie 7 6 =-@0.000 0.000 90.000 
OO 2.486 8 6 -0.000 0.000 90.000 
S510 3.138 mm a55 =0 000 0.000 90.000 
18 32953 1.498 -0.000 0.000 90.000 
AgooU 4.679 oi2-4 (0), 0 ONe GC. 000 902000 
Sc.00 5.446 1.540 =0.000 Oz O00 902000 
52 500 6az19 550 -0.000 0.000 90.000 
6.000 6.995 5) 6 =0- 000 0.000 90.000 
6.500 Ge 74 eo OD -0.000 0.000 90.000 
T2000 2) Sipe) jap yl -0.000 0.000 902000 
7.500 G3356 Hi Syl one, =—02.000 0.000 90.000 
8.000 oO) si lalgy i ree, (cys. -0.000 (oom e rere 90.000 
Se oO TOe8g9 1.564 -0.000 02000 90.000 
9.000 lake. Gye) a Le564 -0.000 D=000 90.000 
O23 30 i sy 175164 -0.000 o-O00 90.000 

Accumulated transverse movement -0.0 m 


SEDIMENT PHASE 


Time Depth Vert Hopi Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 0.000 1.564 —0:, VOG Gc00 90.000 

Oe he2 On O2 0.134 0.000 = 15 (C16) Ih Soo s 

Cf.L0 7 OF 1Oz 05 036 O2C01 =OvO.0 2 89.994 


BURIAL RESULT: 


Depth of burial: 0.102 metres 
Hetont protruding; 02506) metres 
Area exposed: 1.748 sqm (are seOL totaly) 
Volume exposed: GO. 2277 7eurm ( 89% of total ) 
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se NCSC/DSE IMPACT BURIAL PREDICTION MODEL era 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #7 Core #7 Date,Time: 06-21-2000 iseezes 41 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sa cms 
Overall length (m) Pas) 7 ley) 
Maximum diameter (m) -6096. 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ZaaOZ 
Volume of mine (eum) O22 5G 


—_— oe ome eee ome ame eee ew ae ome ew ew em ame ew ow oem ee es es ee ee ee ee se es es es es es es es ee es es es es es es ee we ee ee ee ee ee ee ee ee ee 


RELEASE CONDITIONS 


Vert vel (downward positive) @) 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Ze 

Temperature (deg C): EZ 

Sediment characteristics: CORE? 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il 20 1830 1080 
2 Ba! 1882 1267 0 
5 -0G 1oZT 16120 
4 .08 1942 16980 
5 oak 1878 Z002Z0 
6 .14 1941 26360 
yi Pallis 1915 ZiZZo0 
8 5 AEE 1856 14950 
9 5 ieia6 14950 


oF 


WATER PHASE 


Time Depth Vert BRomnz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
G.. 000 0.000 0.000 0.000 Oe 90.000 
G50 Ones 02355 =O 7000 0.000 S07. C00 
0 10 02.330 OnGl/ 0) 5 (0108, 0.000 SO 000 
peo 0 0.709 O20 95 10) 5 (010),0, 0.000 90.000 
2.010 eZ 16 eel (0, 00.0 0.000 90-008 
Zod sie Is ZAG: =0 000 opaelere 90-000 
370 10 2.486 ess 6 —On.000 0-000 90.000 
32510 5) 4 10 Shs dee: ee) 10), 010K6, 0.000 S070 C0 
4.010 Sy) Css: ios =) 2 LONG, 0.000 S07 000 
4000 4.679 i es24 = 10) aoe: 0.000 90.000 
rape, (O60) 5.446 240 =O 000 0.000 302000 
Sie) 00) Gaz 9 dbp, Sait, -0-000 0.000 90.000 
6.000 Gno20 Hare alle =O O00 0.000 50. 0Ge 
62500 Fg igo =O 000 0.000 90.000 
12000 eee ohe) lzoor =O7000 0.000 90.000 
12500 eh OHS 1. 268 =0=.000 07000 907000 
82000 LORE? L563 = O00 00 O2000 90:7 000 
87 200 TOec eo 1.564 =O 000 0.000 207, 000 
S000 els (eyes Ab 1.564 =O 000 G7 000 90.000 
ig, Go 8, bee oF 1.564 =O 000 Or (01016, 902006 

Accumulated transverse movement =02 02m 

SEDIMENT PHASE 
Time Depth Vert Horiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
G7 000 0.000 1.564 =O 70100 0.000 90.000 
GE OZ OA Oe 558 =0 007 O2003 89.998 
Onis 1 Olas 0.041 GO. CO -0.002 89.994 

BURIAL RESULT: 

Depth of burial: 0.128 metres 

Heron: protruding: ~“ Uyes2Z ametres 

Area exposed: PGC) 3sa Ml ( 74% 0f total 4) 

Volume exposed: O- 2165 4eurm (SB5t7Of total) 


98 


keke KKK KKK KKK KKK KKK KK HK KKK KKE KK KK KKKK KKK KKK KK KKK KK KK KKK KKK KKK KKK KK KKK KkKEHK 


aks * NCSC/DSE IMPACT BURIAL PREDICTION MODEL cha = * 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #7 Core #8 Date,Time: 06-21-2000 Sree: 12 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) Sic 7S 

Overall length (m) no 63 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) . 6096 

Distance of CM from centre (m) @) 

External surface area (sq m) Zee Oe 

Volume of mine (eum) 07256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): LA rao? 

Temperature (deg C): 12 

Sediment characteristics: CORE8 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
aL OZ e851 1920 
2 .04 1917 20020 
5 .06 1961 225210 
4 “Oi 1925 Cuera-10) 
5 eal 1936 29160 
6 14 1938 29160 
y ie 1914 33640 
8 ORE 1841 21350 
9 5 1841 216 a0 
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WATER PHASE 


Time Depth vere Hora? Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 0.000 0.000 0.000 0.000 90.000 
OP 5.1.0 0.0389 OSS =O 2000 0.000 90.000 
eyo 07380 O2617 = (0) SOG, 0.000 90). 000 
Ao 08. 0.709 0.893 -0.000 02000 90.000 
22020 hs Za eee! 7 =O. .0100 0.000 90.000 
Zoo 1.818 278 18) 08) 0-000 90.000 
50 LO 2.486 1.386 —J2000 0.000 90.000 
Seo 0 Bye Jens: edo 5 -0.000 O 700 90.000 
a0) 3.938 1.498 =-0.000 O2000 90.000 
4.500 Arm o1 Oo do 4 =(0) 5 SIS. 02000 90.000 
5 alene) 5.446 he See =0.000 02000 90.000 
3), S09) ep AA) tao 0 =). ole 0.000 90.000 
6. 000 6.995 13556 ={i)  OOe. 0.000 90.000 
6.500 Jae 74 Le oS9 10) 101916) OZ O00 90.000 
f/ 1018).9) 3) SO)! pees s) Jk 10) OOM. 07000 90.000 
Gey S199) O53 50 Aes) 5) 5. S10) 8 02 O00 90.000 
S$. 0G Oz D363 =0). 000 0000 90.000 
eye SHO} 10.899 1.564 =O 60 0.000 90.000 
S700 ldlexgeysial 1.564 =9 000 0.000 90.000 
oS) EL8) 2297 1.564 -0.000 0.000 905000 

Accumulated transverse movement (1, tag 


SEDIMENT PHASE 


Time Depth Vert Higa az Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

02000 02000 1.564 -0.000 0.000 90.000 

Geo Z B:L0'5 Oa 6 -0.003 OF008 89.993 

oe 10 0.106 2023 O2U00l -0.002 89.993 





BURIAL RESULT: 


Depth of burial: 0.106 metres 
Height protruding: 0.504 metres 
Area exposed: ii So~ gSO 7m (Bis Of LtoOrar 
Volume exposed: U222e0 Cu m ( 883 of total ) 
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pide cd NCSC/DSE IMPACT BURIAL PREDICTION MODEL Viale ~ ai 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #8 Core #5 Date, Time: 06-21-2000 13:26:13 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) pl cles 
Overall length (m) Cros 
Maximum diameter (m) - 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) 76096 
Distance of CM from centre (m) 0 
External surface area (sq m) Zee? 
Volume of mine (cu m) 07.256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 11 288 7 

Temperature (deg C): 12 

Sediment characteristics: CORES 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

iE 0 0 0 
2 .02 ess 6, LOZ 
5 04 IS) 16980 
4 .06 1ggs5 13920 
5 al 1854 20600 
6 14 LoGe 12670 
7 us Loss 18410 
8 E22 1934 14240 
2 5 1934 14240 
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WATER PHASE 


Time Depth Vert Hier 1 Z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O2000 0.70100 Ge O0'0 0.000 O2000 90.000 
Oo 10 0.089 Os 35 -0.000 O2000 90.000 
12010 03230 0.617 -0.000 02000 90.000 
ie oO 0.709 OFs93 16) (ONES, 0.000 907000 
2.010 1S ZAMS) mee hf -0.000 O2 0'00 90.000 
Zeol0 i618 ee) © -0.000 0.000 90.000 
S010 2ao1e6 1.386 -0.000 0.000 90.000 
Susie 108) Se.L9S js he) -0.000 02000 90.000 
Oe Se 56 i498 =0'. 000 02000 90.000 
42500 4.679 1.524 -0.000 0.000 90.000 
52 O00 5.446 iy, SNe) =0.000 0.000 90.000 
5500 6219 is 50 = 2 (005116, 0.000 90.000 
6.000 6.995 i S5'6 -0.000 Oz 000 90.000 
62500 Te HG! 5 59 16) OOH 020100 90-000 
720100 S555 L2o6k = (0). O08, 0.000 90.000 
13500 92336 Loos -0.000 0-000 90.000 
&2000 TOR iy les) oye -0.000 0.000 50'- 0100 
Se a0 LOeeo9 1.564 =O 0010 0.000 90.000 
9.000 1h iL 5 [ete st ies o4 S16) 101010 GONG, 90.000 
9.140 11.900 1.564 -0.000 0.000 90.000 

Accumulated transverse movement -0.0 m 

SEDIMENT PHASE 
Time Depth Vert HOraz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O20 00 OF 000 1.564 -0.000 0.000 90.000 
Ons Oe LOg O22 05 -0.000 ©2000 89.991 
OS Oe 5 Uw Z OT00T -0.004 89.993 

BURIAL RESULT: 

Depth Gpeburial: 0.115 metres 

Height @erotruding: ~ 0.495 smetres 

Area exposed: 17700) sa m (e755 Of tora.) 

Volume exposed: O22 Aeecu mM (SoBe es Of total.) 
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saad Cad ad tA ad NCSC/DSE IMPACT BURIAL PREDICTION MODEL Sah ia ad 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #8 Core #6 Date,Time: 06-21-2000 er 26- 45 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 2947 855 
Apparent mass in water (kg) oS 
Overall length (m) 238763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ZeZo2 
Volume of mine (cu m) C2256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Tirood 

Temperature (deg C): 12 

Sediment characteristics: CORE6 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il 02 LOS 2090 
Z 04 Odeo 22520 
5 06 LSgC 29160 
4 08 1901 21250 
5 i: Los 31280 
6 14 Leow 1796 
i 5 1897 17910 
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WATER PHASE 


— oe ee ee ee ee ee eee ee ee ee ee ce ec ee ce ce ce ee ee ee ee es es es es eee ee ee ee ee ee ee ee 


Time Depth Vert He miez Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
G=000 Ops00.0 0.000 0.000 0.000 90.000 
Ooo 20 0.089 0.<9335 =O0=cCoo 0.000 702 00e 
Theos. Oe 330 07617 =| elere 0.000 90.000 
iipegie YB) 0.709 0.893 10) 8 10)8. 0. 0100 90.000 
22010 Pez ko eel 7 =02 000 O2000 90.000 
Zoe 1.8.8 I ATs: =O, JOO 000 90.000 
3.0.10 2.486 Jy Sie 16 =0-000 0.000 SO; 000 
S220 Se 295 P43 5 =O. 0010 0.000 90-000 
4.010 3.958 1.498 19) 51808, 0.000 907000 
4.500 4.679 1.524 =0:..0 00 0.000 90.000 
5.000 5.446 1.540 =e O00 0.000 902000 
5-500 62219 L250 =0 0.00 0.000 90.000 
6.000 Sp. 27S)5) leo. = 10 OONe, 0.000 90.000 
6.500 Teele & eS Spe, =O 2000 0.000 90.3000 
22000 85255 Hs 2 y/o) -0.000 0.000 90.000 
P2500 2) EES LeSos = (0) O1eNe. 0.000 90. O00 
8.000 BO TOs =0 2000 0.000 90.000 
8.500 10.899 1.564 =O 0100 0.000 90.000 
9.000 tAeG 6) 1.564 =O7000 0.000 90° 000 
9.140 11.900 1.564 -0.000 0.000 90.000 

Accumulated transverse movement Ol) ein 

SEDIMENT PHASE 
Time Depth Vert HorHz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 =07.0100 0.000 90.000 
OrLOz2 OeO2 0.134 0.000 -0.001 S9-59> 
Grae, Om LO? O2035 On001 =07 0102 89.994 

BURIAL RESULT: 

Depth of burial: 0.102 "metres 

Hesgmt protruding: OU, S0b = metres 

Area exposed: 1.748 sqm (S77 s Gf EOtal® 

Volume exposed: ° O. 227 Chem ( 89% of total ) 
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Pe NCSC/DSE IMPACT BURIAL PREDICTION MODEL He ke ak ok ak ok 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #8 Core #7 Date,Time: 06-21-2000 1327: 30 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.555 
Apparent mass in water (kg) Cibo es) 
Overall length (m) sie ae 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 21262 
Volume of mine (cu m} U2 56 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

HMeriz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): eS Sie 7 

Temperature (deg C): LZ 

Sediment characteristics: CORE7 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il 02 1830 1080 
2 04 1882 L267 0 
3 016 nO? 1 iew2.0 
4 08 1942 16980 
5 Pal 1878 20020 
6 se Ee 1941 26360 
7 Slis} 19a 21220 
8 ee Tes 14950 
9 5 1856 14950 
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WATER PHASE 


—_ em om oe em ome am ee om em am se ae ee ee ee es es ee es es es ee es ee ee ee ee ee es ee ss ee ee ee ee es es es es es ee eee ee ee ee eee ee ee 


Time Bepen Vere HO eZ Ang Angle 
Vel Vel Vel 

(Sec; (m) (m/s) (m/s) (rad/s) (deg) 

oO. 700 6) one O720100 O= 000 0.000 90.000 
O2510 0.089 Oly Seis} =O 000 0.000 90.000 
1010 Osco 02617 =-0.000 0. 0:00 90.000 
50 0.709 0.893 -0.000 02000 90.000 
Za OALO Ny Aline dhs LY =) 10100 0.000 SP HOle 1CS6) 
25 0 ys} ites Pez -0.000 0.000 90.000 
S200 2.486 12386 -0.000 0.000 90.000 
30.0 Sess eg eys) = 10) 101016 0.000 90.000 
A010) 32938 1.498 =-0.000 02000 90.000 
aay O10, 4.6/9 eee 4 =0.000 02000 90.000 
5. O61e 524416 12.540 =0 5000 O2000 90.000 
52 500 62219 12550 -~0.000 Oz01G0 90.000 
6.000 6.995 15556 (0). (0/010, 0.000 90.000 
Ga5CO Cpe a 1 e959 -0.000 O32 01010 90.000 
7 O00 a a) S) 12s6l -0.000 0.000 90/000 
fee 2 10).0) 9.336 eS 6s =) 2000 OF O00 90.000 
8.000 a oe le iy, BE sy oi: -0.000 0-000 90.000 
82500 10.899 15 64 -0.000 Oe 90.000 
9.000 i, oo. ioe -0.000 0.000 90.000 
9.140 11.900 ised -0.000 0.000 90.000 

Accumulated transverse movement =OmOr ih 


SEDIMENT PHASE 


— —— ame eee eee wee ee cee ee ee ee ee wee ee wee ee es ee ee se eee se ee ee ee ee ee wee ee ee em ee ee es ee we em we es we we wee we we ew we ee = 


Time Depth Vere Home Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 0.000 1.564 -0:000 0.000 90.000 

Ol TOW Oe Zz 0 G53 7 =i), 0 Onl On00s 89.998 

Osta OF 28 0.041 Ome Ol = (8) 1010) 89.994 


BURIAL RESULT: 


Depth of burial: 0.128 metres 
Heiqhe pPeeerucing: O70 tZaemeevzes 
Area exposed: i665" sq m ( 743 of total ) 
Volume exposed: O- 2168 Cuem (Gesos Of Ota) 
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ae NCSC/DSE IMPACT BURIAL PREDICTION MODEL ee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #8 Core #8 Datemiime: 06-21-2000 1328-08 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) ZIM 35 
Apparent mass in water (kg) S481 3 
Overall length (m) .8763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ZeZO72 
Volume of mine (en) mM) 0256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle (0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 1 iene 87 

Temperature (deg C): eZ 

Sediment characteristics: CORE8 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

il #02 Les 1 SAO) 
Z 04 ol 20020 
3 06 IE ol 22540 
4 08 1925 31280 
5 a 1 9316 29160 
6 14 Mle) Sys Z29 160 
i Biles: 1914 33640 
8 nee 1841 Ze 50 
2) 5 1841 Z1e50 


107 





WATER PHASE 


Time Depth Vert |S Kohan ly, Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 On000 0.000 02000 90° 100 
G25 L0 On08Y9 Cis 35 = D100 0.000 902000 
L070 02330 2617 =0.,0 00 0g. 000 902000 
iol) Gra.09 0.893 el Ole, 8)2)19 0-000 90.000 
2.010 1h 7a ie 17] =O. 000 0.000 50-700 
Ceo ies i278 10) ONG, OZ 01019 S02 000 
SOs. 2.486 3 © 19) OTe, 9) 5 ONBI8. 50 . O00 
Beco) Salo8 1.455 =9 000 0.000 902000 
4.010 S350 1.498 0). O88 0.000 90-000 
4.500 4.679 52 4 ae 8/51 8)018 5) 10N8 18, 90 20100 
5 00 5.446 1.540 =O 000 GE V00 902000 
spe!) Gea? te eye 8 =r 0.000 90.000 
6.000 6.995 Ie S16 =OE0100 0.000 90-000 
Ono00 a a 1e55¢ =077000 02000 S020100 
71.000 Sy chee I Syl =0. G90 0.000 90.000 
Ve Bag) 9336 ie aes =020'00 0.000 90.000 
8.000 ORAL? Ibe ias =02 000 0.000 90.000 
82900 10.899 1.564 =O 00 0.000 30° 0010 
9.000 ios 1 1.564 =r OIG 02000 905000 
9.140 ale JOO i 64 =) 0010) 0.000 90.000 

Accumulated transverse movement = 21.10 Sal 

SEDIMENT PHASE 
Time Depth Vert Hopirz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (mys) (rad/s) (deg) 
0.000 0.0100 1.564 =O, 000 O20 90.000 
OnLOZ Ora. Oe 76 =O U0es UeU08 89.993 
0.110 Ces Om0Zs On00n (108) 89.993 

BURIAL RESULT: 

Depth of burial: 0.106 metres 

Height protruding: 0.504 metres 

Area exposed: Neo os Cm (7s Cree Oural |) 

Volume exposed: e2261 cue m ( 88% of total ) 


108 


Kak Kk Kk KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK Kh KKK KKK Kh KK KKK Kh KK KKK K;E 


ss ald NCSC/DSE IMPACT BURIAL PREDICTION MODEL ‘Giada? 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #9 Core #5 Date,Time: 06-21-2000 LSeZen >] 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sane ou 3 
Overall length (m) 23763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Zeno? 
Volume of mine (cu m) OZ oo 


— ome ome cm coe cm om om om cm ce oe ee wm ce es es es es es es ee se es es ces es es es es es es ee es es es es es es es es es es es es ss ee eee ie ee 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Lies or 

Temperature (deg C): tz 

Sediment characteristics: CORE5 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

i 0 0 0 
Z OZ 1930 TOZ20 
S .04 1957 16980 
4 206 1895 138320 
5 el 1854 20600 
6 14 1966 12670 
a ae: 1958 18410 
8 o22 1934 14240 
e 5 1934 14240 
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WATER PHASE 


Time Depth Vert glenieak 4 Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 02000 0.000 S07 000 
Os LO 0.089 G23535 S05 Woe 0.000 90.000 
Od © Oe3380 Ooi = 0). 100) 0, 0.000 902000 
he oe0) 0.709 0.893 —O2 000 0.000 90-000 
220 160 ZG ila ey; SOONG, O7000 90-000 
Zan0 cas 7 es: O00 © 0.000 90.000 
i OAK) 2.486 1735086 =0- 000 0.000 90.000 
Sa 180) 3.198 1A 5:5 6), (0)19) 8 0000 90.000 
201.0 3.938 1.498 =O. 000 0.000 90.000 
4.500 4.679 1.524 0) 101010. 02000 90.000 
5.000 5.446 i. 520 0). (OlONe 0.000 902.000 
ayo) O18, 67219 1.330 -07 000 OZU0G 90 2000 
6.000 6.995 lee xs == 000 0.000 90.000 
62500 75974 es, -0.000 0.000 902000 
72000 82.055 I oie! 10 OG) 0.000 90.000 
7.500 97536 12563 =O 000 O2.000 907000 
8. OOO a 0) db ihe?/ lees =O 2000 0.000 90.000 
8. 200 VOmS oo lea 210) (OKG)0, 0. 0@:0 90.000 
9.000 lies 1.564 =O2 001 OF 0.00 90.000 
9.140 Ti 300 1.564 =0 2000 0.000 90.000 

Accumulated transverse movement -0.0 m 

SEDIMENT PHASE 
Time Depth Vert Hori Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 =0.000 02000 90.000 
POS: Owe? O.4205 -0.000 0.000 oi Sie SETI 
OS 132 ORES Oe O82 On 00 10 18)0) eo), SISVE, 

BURIAL RESULT: 

DeprnvoLl burial: 0.115 metres 


Height protruding: 0.495 metres 
Area exposed: - 7/06 sq ml (Sfoae- ot total, ) 
Volume exposed: C222 7. um ( 873 of total ) 


he 
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‘iaiaetieiaidiies NCSC/DSE IMPACT BURIAL PREDICTION MODEL hans e 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #9 Core #6 Date,Time: 06-21-2000 I3Zo2 31 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.635 

Apparent mass in water (kg) SiG 7 3 

Overall length (m) .8763 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) rows 6 

Distance of CM from centre (m) 0 

External surface area (sq m) Ze OZ 

Volume of mine (eum) O- 256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Lise 

Temperature (deg C): 12 

Sediment characteristics: CORE6 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

Il 02 ILS10) 2090 
Z 04 Ib 1s, Pop PA0) 
3 06 Tewe 29160 
4 08 LOCA Za oO 
5 1 1903 Siac 0 
6 14 oo? i o10 
7 5 1897 L/S) 
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WATER PHASE 


Time Depth Vert Horas Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

02000 0.000 S200/0 0.000 02000 90.0 010 
OG 10 0.069 Oe 335 13) 5 (00108, 0.000 i 1Oles O/ OG. 
1 8 e0) 09530 Or G7 =02 000 0.000 90.000 
PeeeekO 0.709 OA S53 =e OOle 0.000 90-000 
2 #On.0 L236 die eae, =O7000 0.000 90.000 
Zo nO he Ses Nee ad ie) eal) 6 OO), 0.000 902000 
3.010 2.486 iss 6 10) O08, C2000 902000 
3290 398 i455 =) (0.008, 0.000 90-0010 
4.010 32938 1.498 =02000 0,000 90.000 
4.500 4.679 lao2Z4 =07000 0.000 902008 
5000 5.446 1540 = Ora01010) 0.000 90.000 
5p a00 Gece a0 =62 0100 02000 S02 000 
6.000 6.995 Agree 5) 6 -0. 600 OFU 00 90.000 
6-500 Ure 13359 =0'. 000 0.000 90.000 
7.000 Sooo Siem -0.000 0.000 90). O00 
i000 9-256 1 565 (0) [cole 0.000 90. 000 
8.000 1 Ome) 1. S66 10 We 0.000 90.000 
8.500 gO) (2S) Ineo =07 0100 0.000 90.000 
9.000 se foyei il 1.564 10). SOY, 0.000 90.000 
9.140 11.900 1. Sea O00 0 C2080 90.000 

Accumulated transverse movement 0 0 Im 


SEDIMENT PHASE 


Time Depth Vert HOorwz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

OR@00 0.000 1.564 —O000 0.000 507.000 

OFTO 2 Oh, Ae O27 134 0.000 (0). efor ee. Se 

OrenO7 Or 102 02035 0.001 =(9) (0/1012 89.994 


BURIAL RESULT: 


Depth of burial: 0.102 metres 
Hesght protruding: 0.508" metres 
Area exposed: 1.748 sqm (77% OL totaly 
Volume exposed: OR 4 Seu Mm ( 69% of total } 


Hale 
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oe © NCSC/DSE IMPACT BURIAL PREDICTION MODEL AX * 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #9 Core #7 Date, Time: 06-21-2000 1330200 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Si 373 
Overall length (m) .8763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) 20096 
Distance of CM from centre (m) 0 
External surface area (sq m) V2 Pal oa 
Volume of mine (eu mm) O32 5.6 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): Li veog 

Temperature (deg C): 12 

Sediment characteristics: CORE7 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il 0,2 i230 1080 
2 04 1882 12670 
3 a0i6 Weve 1 GiZ0 
4 Oc S22 16980 
5 ae 1878 20020 
6 14 1941 26360 
7 pale: 1915 21220 
8 eee 1856 14950 
9 5 1856 14950 


NS 


WATER PHASE 


— ee ee ee ew we we ee ee ew ee ee cee ce ee ee ee ee ee ee ee ee ee ee we oe ee ee 


Time Depth Vert Heme. 2 Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O2000 0.000 0.000 0.000 0.000 90.000 
02510 O09 O35 =0--0100 v2 0.00 90-C00 
iO LO Cee 0 Or 617 =O7, 000 0.000 90.000 
I eB O09 Oe =C2000 0.000 905000 
22010 1 grag lo ied? O50 00 0.000 SOOO 
2510 el 8 e278 —-O-000 0.000 902.000 
87010 2.486 IL Snes =O 0.000 90.0010 
S510 3.198 1.455 =e 000 0.000 90.000 
4.010 Bye SeSks: 1.498 =U) 16 0)8) Ur C100 el Oe Ol(6) 0, 
4.500 4.679 ee 4 =O 000 0.000 90000 
2000 5.446 1.540 = 10) 16100) 0.000 90.000 
52500 62219 Pao o0 —10),, CHOL0) 0.000 902000 
6.000 66995 LvS56 ae OO 0.000 90.000 
62500 7.774 ee) 2, =02 000 0.000 90.000 
72000 Co) ey Sl = 07000 0.000 90.000 
i500 Sy SENS) Ll. 563 =0' 28100 0.000 90.000 
8.000 Oe LY L565 0) ONG. 0.000 90.000 
8.500 IL SS) 17564 =O. 000 0.000 90.000 
37000 Idk tr5) ih 1.564 = OU. O27000 90° 000 
9.140 LiegO0 1.564 SO OU0 0000 902000 

Accumulated transverse movement 0s 0 am 

SEEIMENT PHASE 
Time Depth Vert Hori Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
07000 0.1000 1.564 =0. 000 OZ 010'0 SOS Oe 
OnT0Z Oz EZ 0 On 537 =O}. UO IL C2003 89.998 
Ont Sili Oz 3 0.041 Our = 10) OO) 89.994 

BURIAL RESULT: 

Depth of burial: 0.128 metres 

Height protruding: 0.482 metres 

Area exposed: 00S esa lm (-74% of total } 

Volume exposed: O22 6Smeiaam (“S858 Of “toraly) 
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Ee ol NCSC/DSE IMPACT BURIAL PREDICTION MODEL ‘ame * 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #9 Core #8 Date,Time: 06-21-2000 Seu 39 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Slec/3 
Overall length (m) TCM OS 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area CS m) 22862 
Volume of mine Ceuein) Ge 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

pmgle(O vertiecal,90 hezizontal) 20, 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): limes / 

Temperature (deg C): iz 

Sediment characteristics: CORE8 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

i nOZg Sto L L820 
Z 04 1917 20020 
3 .06 1961 22520 
4 (hs: 1925 3280 
5 el 193 29160 
6 14 1353 29160 
7 mic 1914 33640 
8 22 1841 21850 
9 5 1841 21850 


as 


WATER PHASE 


Time Depth Vert Iplengauya Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
OF 000 O70 00 0.000 0-000 0.000 302000 
OF 2s 10 0.089 Ge2355 —0. 000 0.000 902000 
oO 0. 38:0 CF ol 7 =o) 000 Oo. O00 90.000 
eo LO Om 09 0.893 =o 000 07000 SOF OOo 
0s, OS E8 eZ 1 6 Inn teal 101. 10108, 0.000 90000 
Pe O08) vac L8 i278 (0) 100.9 0.000 202000 
S010 2.486 Peo 5 © -0.000 0.000 90.000 
Seo l0 5. lee 5D =02000 0.000 905000 
4.010 S235 1.498 =O 000) 0.000 902000 
4.500 4.6/9 1.524 =o 000 cio 90.000 
ey OKOle 5.446 12540 =0-000 Or00'0 90.000 
oo 98 6.219 es 50 02.000 0.000 90.000 
6.000 629795 oo 6 = (0) 10lOKD) 0.000 9:00.00 
6,200 7.774 LeS39 10, (C1)®) 02000 S02 0.00 
72000 8} Nap) eae 1 =), Olay) 02000 90.000 
Wf 620) 8 Sie Sieke ioI0:3 = 000 02000 90.000 
3 000 POeLi 7 L2oos =950 00 02000 90.000 
Seo 00 LOm38o9 1.6164 =O 000 0.000 90.000 
9.000 Dios 1. 1.564 =0. 000 0.000 90-000 
9.140 1900 1.564 = 0), 8h0)0, 0.000 90.000 

Accumulated transverse movement ao. O mi 

SEDIMENT PHASE 
Time Depth Vert Homa Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 =0:000 02000 90.000 
ORL oZ o Sales O16 =O 00s 0.008 SI I9S 
O10 OF L06 0-028 OL 1610) JI Ole O10: se Ibe: 

BURIAL RESULT: 

Beptmeot Durlal: 0.106 metres 

Height protruding: 0.504 metres 

Area exposed: Per35) sq m (7% of totaly) 

Volume exposed: O22261 eum ieee Of ECOtal™) 
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AES iad NCSC/DSE IMPACT BURIAL PREDICTION MODEL st calla 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #10 Core #5 Date,Time: 06-21-2000 VSreone: OZ 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) eas Tee: 
Overall length (m) “3763 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 2.262 
Volume of mine (cu m) O 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

Temperature (deg C): IkZ 

Sediment characteristics: CORES5 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

18 0 0 0 
2 OZ 1930 10210 
5 04 1957 16980 
4 06 Leos 18920 
5 oe 1854 20600 
6 14 1966 12670 
i 18 1958 18410 
8 5 1934 14240 
9 2 1934 14240 
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WATER PHASE 


—_ ee ee ee ee ee es ee ee ee ee es ee ee ee ee ee ee ee ee ee ee es es ee ee es ee es es ec ce cc cr ec ee ee eee ee 


Time Depth 
(sec) (m) 

C2000 OF 000 
Cees 0 0.089 
O20 O52 0 
Jers Ae 0.709 
Za0 £0 Lazio 
EFS) dL sis 
S010 Zea 6 
S25 LO Soe 
OMS, Sy. lees 
4.500 4.6/9 
52.000 5.446 
a Ow 6.219 
6.000 6.095 
6.500 Gf es 
72000 S255 
7.500 9.336 
8.000 LO21 
52500 HOLS 99 
9.000 ioe L 
o> 00 122463 
S)5 3 S10 UZ eeoEkO 


PRR RPP RPRPRrPRPRPPRPrPEPPPHEOOOO 
wn 
cm 
Oo 


- 564 


Accumulated transverse movement 


SEDIMENT PHASE 


— oe eee eee eee eee ee eee ee es es es ee es eee ee es ee es es es es es es es es ee ee es es es ee ee es ee es es ee es es es es es es es ss ee ee ee ee ee es ee es es i 


Time Depth 
(sec) (m) 

0.000 0.000 
Oe Me O21 U9 
Oh MLE Ole Jk 


BURIAL RESULT: 


Depth of burial: 


Hetgnt. protrudang: 


Area exposed: 
Volume exposed: 


— oe ame eee ee ee ee oe 


metres 


metres 
sq m 
Cum 


Homa Ang 
Vel Vel 
(m/s) (rad/s) 
0.000 0.000 
=O 00'O OZ 000 
10) (OCG, 02000 
=—0- 000 0.000 
=0 2.0010) 0.000 
-0.000 0.000 
= 10), O10)0) ©2000 
—(6),, (orene) 02600 
=O 0 0.000 
-0.000 0.000 
-0.000 0.000 
= 0 0'0 0.000 
-~0.000 0.000 
-0.000 0.000 
-0.000 0.000 
-0.000 0.000 
-0.000 0.000 
-0.000 0.000 
-0.000 0.000 
-9.000 02000 
-0.000 o2000 
=10) 10) an) 
Horiz Ang 
Vel Vel 
(m/s) (rad/s) 
-0.000 0. 0@0 
-0.000 0.000 
Oo, 001 -0.004 
(Fos of total) 
(mowe.or total) 
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RaaenweNamN NCSC/DSE IMPACT BURIAL PREDICTION MODEL iii 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #10 Core #6 Date, Time: 06-21-2000 S25 ole 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) S120 3 

Overall length (m) so 63 

Maximum diameter (m) 7OOI'6 

Length of taper on base (m) 0 

Minimum taper diameter (m) . 6096 

Distance of CM from centre (m) 0 

External surface area (sq m) Zeao2 

Volume of mine (cu m) » .256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 27497] 

Temperature (deg C): Ie, 

Sediment characteristics: CORE6 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

if 02 re05 2090 
Z 04 1919 “ADS Fa) 
3 06 1870 29160 
4 08 1901 21250 
5 1 Paes SZ80 
6 14 yes7 17910 
7 5 1897 17910 


Ly 


WATER PHASE 


Time Depth Vert Horr: Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
Oe 000 0.000 02 000 0.000 ©2000 90.000 
OF LO 020389 OF eSo —O 7.000 0.000 90.000 
70 1.0 6) Se Geno. 7 -0.000 0.000 90.000 
ilies) 10 Oa 09 6, aye 8s) = 0 060 OF 9100 902000 
22010 he226 eel 7 O20 010) 0.000 90.000 
Zio WO 1 Oaks eZ 73 =02 000 0.000 90.000 
52010 22486 ioc 6 =O. 000 0.000 507000 
Soo 327198 1.455 a0) 8/08, 0.000 90-000 
4.010 330 1.498 = 0100 02000 90.000 
4.500 4.679 15524 01 01018, 0.000 502,00€ 
52000 5.446 1.540 = 000 0. 000 90.000 
we par sy Oe) Guz 19 iro 0 (0 ONON8, 0-000 50-000 
6.000 6.995 e556 =07..000 0.000 90.000 
67500 Teh 4 es ae, = 18) 100), OF 000 502690 
7.000 Soo O 1 oe 1 =O O'O 0.000 902000 
72900 oe 36 12363 02000 0.000 90.000 
8.000 LOM ibe Ses) =O 2.0 0:0 0.000 90.000 
U0 103899 1.564 =O OUIO 0.000 90.000 
9.000 Tice 1 1.564 =U. 000 0.000 9012000 
oo U0 22463 1.564 = 010 0 0.000 507000 
Sis 30 12510 1.564 =0.2000 O-000 90.000 

Accumulated transverse movement Oo om 

SEDIMENT PHASE 
Time Depth Vert Homi Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 101 CONG, 0.000 SO S000 
Oe OZ Ox102 OS isec 0.0010 =-0. 001 89.993 
OO? OlhO2 OF 086 0.001 107 CO 89.994 

BURIAL RESULT: 

Depth of burial: 0.102 metres 


Height protruding: 0.508 metres 
Area exposed: 748 sq m (aes Of LOotale) 
Volume exposed: On227 /scurm ( 89% of total ) 


io 
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ene NCSC/DSE IMPACT BURIAL PREDICTION MODEL * eee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #10 Core #7 Date,Time: 06-21-2000 Sez: 29 

Speed mode: Rigorous . 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) Sie! 3 

Overall length (m) ~c7 63 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) - 6096 

Distance of CM from centre (m) 0 

External surface area (sq am) 2 eAG2 

Volume of mine (cu m) G2256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel {rightward pos) 0 

Angle(0O vertical,90 horizontal) 99 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

' Temperature (deg C): V2 

Sediment characteristics: CORE7 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
i 0.2 1630 1080 
2 .04 T1332 12670 
5 SUG JS 21 16120 
4 .08 1942 16980 
5 ral 1Se3 20020 
6 ole 1941 26360 
| ois 1915 ZZ ZO 
8 E72 1856 14950 
9 5 1856 14950 


1s 


WATER PHASE 


Time Depth Vert Hemie2 Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O27 000 02000 0.000 0.000 0.000 1017, 101918. 
Ona 20 O7069 02355 — OF O00 0.000 90.000 
OO O23 30 Ceol / =0)7, 800 05000 90.000 
iets 6 8) 0.709 G2393 -0.000 0.000 90.000 
ZO) ee 6 ely -0.000 0.000 90.000 
2.5.00 1.818 2 8 =0 000 0.000 IO 7O0G 
52,0 V0 2.486 i366 —O5 000 O2000 705.000 
5) 436 Sy LSPS: 1455 = 9000 0.000 907000 
4.010 SG 1.498 =O.000 0.000 907000 
4.500 4.679 1.524 OS COTE) G.010 0 S10), CONG, 
5000 5.446 1.540 =O 000 0.000 02000 
520 00 Se. 211 2} Loo 0 = 0); (106) C2000 90.000 
6.000 G95 goo 6 105 81018 0.000 90.000 
62000 Tas 4 1.3559 =0 000 0.000 90.000 
72.000 2) 5 S/S ye) aot =O 000 0.000 907 000 
T2500 92336 EPS 13! =0 000 0.000 9072000 
8. 000 LOR ML T2563 =O, U0 OF. O00 90.000 
on U0 TOseo9 1.564 18) ol ON 0.000 9o=008 
S000 Vio orl 1.564 =0 000 0.000 90.000 
SF 200 122463 1.564 =0, JG 0.000 90.000 
or O30 llega le, 1.564 =0: 008 0.000 90.000 

Accumulated transverse movement =—OF0em 

SEDIMENT PHASE 
Time Depth Vert Horiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 O7000 1.564 og Ora 10).3).8, 0.000 90.000 
CA LO2 Chegglpaic Ole esp: = 05, OO CROCS a) 2) A SISNS: 
Geol O28 0.041 SLO) TL = 18). (0) 6) 89.994 

BURIAL RESULT: 

Depth of burial: 0.128 metres 

Height protruding: 0.482 metres 

Area exposed: i OOoe scan ( 74% of total ) 

Volume exposed: OO. 2166 eeuemn (eos Of toraly) 


122 


KKK KK KKK KKK KKK KKK KKK KK HK KKK KKK KKK KEKK KKK KK KKK KKK KKK KK KK KKK KKK KKK KK KK KKK 


pie. * NCSC/DSE IMPACT BURIAL PREDICTION MODEL ‘oor 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #10 Core #8 Date,Time: 06-21-2000 l3eo7:57 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Siac > 
Overall length (m) soos 
Maximum diameter (m) ~oOI6 
Length of taper on base (m) 0 
Minimum taper diameter (m) 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 22262 
Volume of mine Geum) Oe 0 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 127 

Temperature (deg C): TZ 

Sediment characteristics: CORE8 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 OZ Loot W920 
2 .04 teary 20020 
S .06 Per 22520 
4 08 1925 31280 
5 sol E36 29160 
6 14 Tes 29160 
7 els: pone 33640 
8 wee 1841 21850 
2 5 1841 21850 
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WATER PHASE 


Time Depth Vert Fevig an. Ang Angle 
Vel Vel Vel 

(see) (m) (m/s) (m/s) (rad/s) (deg) 
o.000 02000 O00 O=.000 C2000 90000 
O2510 02089 Ores 35 SO SOG 0.000 50.000 
010 02-330 @. 617 a O) OLOTS, 0.000 IO 100.0 
ees, On 09 O.093 =0 000 0.000 902000 
22010 126 kealalag 10) (008) 0.000 50-000 
251.0 ees i278 =O 000 0.000 90.000 
S010 2.486 is Sane =O 000 O00 207000 
Seo LO Bye ls) 1.455 =O, 000 OO Scoyayd, 50.000 
A200 39568 1498 =) 000 0.000 50 2000 
4.500 4.679 1.524 = 10) 10106 0.000 SORV00 
S000 5.446 1.540 = (0 316 (ole! O75000 9020100 
52500 62219 Tao o0 = 000 0.000 5020010 
©0008 G2 995 os) Sit: —0 000 0.000 90.000 
O72 500 reed wie! IR soe, = 0010 OC00 90.000 
7.000 S255 5 1 aou 19) 0108 0.000 90. 0G 
7.500 Sy. SSNS isos 10) S106 O20 00 90.000 
S000 ORT Ie cio =O 20100 0. OOO 902 00G 
eso LORS o9 1.564 =O 000 0.000 90.000 
9.000 Taree 1 i 5'64 =O) 0. 0100 S07 000 
S00 122463 1.564 =O 000 0.000 90.000 
95 50 2.50 1.564 a0, CNEL 0.000 90.000 

Accumulated transverse movement =O rem 

SEDIMENT PHASE 
Time Depth Vers Homaez Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 02000 1.564 = 000 0.000 90.000 
02102 Or AnO 5 Oe lo ee COs O2008 897995 
Oe EO 0 LOS 02026 Ooo =o B97 99s 

BURIAG RESULT; 

Depth of burial: 0.106 metres 

Hemgie protruding: OS 04eemerres 

Area exposed: iS 5. sqm (Ses Of total) 

Volume exposed: 02226) eeu Mm (cos OL EOva ley) 
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eo NCSC/DSE IMPACT BURIAL PREDICTION MODEL a 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #11 Core #9 Date,Time: 06-22-2000 09a 0 

Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) See ce 5 

Overall length (m) 7o7 05 

Maximum diameter (m) . 6096 

Length of taper on base (m) 0 

Minimum taper diameter (m) .6096 

Distance of CM from centre (m) 0 

External surface area (sq m) Ze Ow 

Volume of mine (eur Th) 02256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.82 

Temperature (deg C): eZ 

Sediment characteristics: CORE9 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

ib MO 1842 LSSO 
2 .04 1922 165 50 
3 a [ols 1936 ZZ 0 
4 .08 194] 16980 
5 aa 2034 18920 
6 .14 2001 13900 
7 aus: 1922 20600 
8 Ag 1930 Z3220 
9 5 1930 23220 


25 


WATER PHASE 


-=———_e eee ee ee ee eee ee ee ee ee ee eS ee ee ee ee ee ee ee one ote ete ae ce ee a ee es) ee es ee ee ee ce) ce es es es) es ee ee es 


Time Depth Vert Heri z Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 OF 000 0.000 0.000 Oo 000 902000 
Oo10 O2039 0.335 =O 0010 0.000 90 2008 
LO 1 © 02.330 O01] = Oe 00 U2 000 9022000 
ike, ike 0.709 Ore 93 ee OO 0.000 907000 
ZU LO Te2i6 ie led’ 7 =19 OW) 02000 502000 
Za LO ete) dis: ie 1S 10) < 6/0Ne 0.000 902000 
S010 2.486 im Sens) 10) eee opmelele 902000 
SOL 0 S289 0 1.455 =O OO 02.000 90.060 
4.010 322 38 1.498 —O2000 0.000 90.000 
4.500 4.679 reo. 4 (0, 01819. 6.000 90.000 
3) ONG) 5.446 oo =0'30 010 0.000 50-000 
25 alt Gazi te S15) 6. =O O10) Us00'0 502000 
6,000 62095 L220 =O 0100 OF O00 50. 090 
6.500 aad ae Has si, = 010 02000 50.000 
i008 eReeS ays) Sys IL —(0) coe 02000 90.000 
in OO 9-356 16S =(0) lo 0.000 90.000 
8.000 OM ed. 7 LsoOs =-10) (6). 0)0) 0.000 90. 008 
B00 POR soo 1.564 =o OO 0.000 90.000 
9.000 Lisool 1.564 =0 72 000 0.000 90.000 
Ones 50 ero 7 1.564 0.010 0. 000 90. 00 

Accumulated transverse movement =O). Omit 

SEDIMENT PHASE 
Time Depth Vert Horiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 —0. 008 0.000 90.000 
Oh EONS: Ora 6 Oro 6 Opes /(o)sh = 18) OZ BIS SIs) 
Ores Om iZ 6 02025 O- U0s =I) OS: 89.923 

BURIAL RESULT: 

Depth ort burial: 0.126 metres 

Height protruding: 0.484 metres 

Area exposed: 1.671 ~“sqim (erat. of total) 

Volume exposed: O22 7/7 -enem (Be56- Of total) 
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lal NCSC/DSE IMPACT BURIAL PREDICTION MODEL a 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #11 Core #10 Date,Time: 06-22-2000 OG 37 
Speed mode: Rigorous 


Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sho 3 
Overall length (m) COS 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) - 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Bee 262 
Volume of mine (eu. mm) O2 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): ie 232 

Temperature (deg C): 12 

Sediment characteristics: CORE1O 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

1 0 0 0 
2 2 1862 1800 
8 04 1870 24720 
4 .06 1862 32430 
5 08 I3@5 23950 
6 1 1879 31280 
| 14 1876 29160 
8 18 Wes 20600 
9 5 190s 20600 


A 


WATER PHASE 


Time Depth Vert Horaz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 02000 0.000 0-000 0.000 90.000 
O50 0-089 Oes39 (0). (CNONe H=000 90.000 
ae wee, O7350 0.617 =0 2000 uv. 000 90.000 
15 LO 0.709 0.893 = 0) ehore 0.000 907e 00 
2-010 1 AUS ie 7 10) TOKO 0.000 90.000 
Fa oylnG, aS skis imezas =0.000 0.000 90.000 
GS) Oe) 2.486 Stans) =9 000 opm erere 90.000 
Ser 0 6) Se) 1. 4555 5) LOOMS, 0.000 90.000 
4.010 32938 1.498 is ANON. 0.000 90.000 
4.500 4.619 oe 4 =0-000 0.000 90.000 
3000 5.446 1.540 =. 000 0.000 90.000 
5250.0 6.219 1o.0 =0 000 0.000 90.000 
6. 000 24 8 215 1.550 =0he O07, O2000 902600 
6.500 de ee IE sy Sie. 10) 01018, 0. 0.00 90.000 
Fe Sane Sh B aa bs, loo 19) 1607 07 000 50, 000 
7.500 S356 Leo03 -0.000 0.000 90.000 
8.000 Geely 1.5165 =O 0010 O2000 90.2000 
82500 e399 1.564 =O 0100 0.000 90.000 
9.000 iyo I 1.564 10,2 (0 1010) 0.000 907 000 
S27 530 eg I ow) 1.564 = 0. 000 0.000 90. Ue” 

Accumulated transverse movement AG) 10) ta 


SEDIMENT PHASE 


Time Depth Vert Horiz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 

0.000 0.000 1.564 -0.000 0.000 90.000 

0.100 O06 0.140 0.003 -0.009 89.991 

OOS OF 100 0.041 -0.003 0.008 89.993 


BURIAL RESULT: 
Depth of burial: 0.100 metres 
Heigint protruding:  Ors09) mevnes 


Area exposed: 135. sq.m (373s Of total} 
Volume exposed: 072283) eurm (3395700 tGuaine) 


[3 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


kkk kk kkkekkx 


Run name: Drop #12 Core #9 Date,Time: 06-22-2000 09: Siig 6 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Slee ts 
Overall length (m) -o1o3 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) - 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Z2u202 
Volume of mine (cu m) Oe256 
RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 2.4 oe 
Temperature (deg C): 2 

Sediment characteristics: CORE9 


Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

i 02 1842 1880 

Zz 04 LS22 655.0 
3 O06 1936 Zea 
4 08 Loar 16980 
5 i 2034 LEezZo 
6 14 2001 TPs 010 
fi 18 1922 20600 
8 22 1930 23220 
S 5 ISEO 23220 


Wa 


WATER PHASE 





Time Depth Vert json galrd Ang Angle 
Vel Vel Vel 

cee) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 000 0-000 0.000 9021600 
5 silae O2Ge9 62335 =O 000 oe 000 902000 
ily, (OI, O=e80 wel 7 —G7000 C= 000 90.000 
ieee.) 02709 O28 93 10), OGG. 02000 907 O00 
2501.0 Lees eee 7 = (0, L078 0.000 907000 
Zeo0 ile 5) ibs: ieee 1 3 = 18), NENG, 0 - (over 8! 90.000 
32.010 2.486 ilies So 6 =(0 ONG. 0.000 802000 
Sin SN eT LNs: 1.455 =O 01010 0.000 90.000 
4.010 3,230 1.498 =O 000 0.000 90000 
4.500 4.679 lene 4 =0- 000 Os (Oe. [0 000 
Se 00 5.446 12540 =02000 0.000 90.000 
S00 6 2g io 50 O00 0.000 50.000 
ce 00 Sy SASF) Dow c =O 0010 0.000 90.000 
6.500 Tea loo =04000 0.000 90.000 
7.000 oie ke) lee Sy Syl =) 10@ 0.000 902 000 
12500 Si SES ls S63 =050010 0.000 90.000 
8.000 UO bee 1 S163 =07,000 0.000 507,000 
82200 IOLA eye, Ise = O70 OO OZ000 90-000 
9.060 boy 1.564 S10) 0106. 0.000 90-000 
9.500 122463 1.564 00106 O2000 902000 
9.530 Le peo nd 8, i564 =0.000 C000 90.000 

Accumulated transverse movement Oem 

SEDIMENT PHASE 
Time Depth Vert HOrizZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
Oly elene 0.000 1.564 = 0000 C000 S02 000 
Oh als Oeil ies OFS 156 OOO! S(O) 8014 BSS) S18) 
Oe al O2126 OE0Zs 0.003 Omer ein. WSIS) 

BURIAL RESULT: 

Depth ereeurial: 0.126 metres 

Heigneeprotruding: 074645 metres 

Area exposed: La67 Ssqem ( 74% of total ) 

Volume exposed: OFZ 7 cum (cos CL tCoOtal ) 
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ee NCSC/DSE IMPACT BURIAL PREDICTION MODEL 2 eee 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #12 Core #10 Date,Time: 06-22-2000 09: Swarts 5 
Speed mode: Rigorous 


Mine characteristics, 55GALDRM 

Mass (kg) 294.839 
Apparent mass in water (kg) S15 ies. 
Overall length (m) Basi) (a 
Maximum diameter (m) .6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) 61019'6 
Distance of CM from centre (m) 0 
External surface area (sq m) 2202 
Volume of mine (cu m) Om 256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): A a al 

Temperature (deg C): iz 

Sediment characteristics: CORE10 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 0 0 0 
Z BO 1862 1800 
5 oO 1870 24720 
4 06 1862 32280 
S 08 1905 23950 
6 il 1879 31280 
7 14 be 15 29160 
8 18 1903 20600 
9 5 1903 20600 


13] 


WATER PHASE 


I) EF 





Time Depth Vert HO teaez Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 On 0G0 O7000 0.000 90.000 
Oh S10) O.G89 Oe 335 = Omi” ee 000 SOsGee 
12010 0230 C2617 —OOO€ 0.000 90.000 
1 See, C2769 G2393 S10). DGD 0.000 902009 
22.0 Leas Hira lle =(0) (00010) 0.000 907000 
Jags) alge Neto) lh: LEZ 46 =O. 000 0.000 90.000 
SeoLo 2.486 eS 6 =O 010 0.000 90.000 
Sao 10 3 21836 IT. 450 =0-000 0.000 90.000 
4.010 31936 1.498 10) |G 08) 0.000 90.000 
47500 4.679 Pees =0 5000 0.000 SO=008 
3000 59.446 imioa © =0100.0 00100 S@ 2000 
3) S010 6.219 10 = 000 0.000 90.000 
6.000 6.995 1 Sas =O 000 0.000 90-000 
6.500 Ges ve 1.059 =O, O00 0.000 90.000 
"000 So 205 Here 6).ih -—On000 0.000 90,000 
7,500 oo large) 21S) 0) = diate 2000 90.000 
8.000 Omg? S65 8) 01018 02060 90.000 
62500 10.899 1.564 S16), O1O1G) 0.000 90.000 
9.000 dR atsye at 1.564 IE) 018 0.000 902006 
or 00 Za eS iy 562 -0.000 C200 902.600 
oes 0 Ze tO 1.564 10), SNe Ge0Co 90.000 

Accumulated transverse movement —OeeO mm 

SEDIMENT PHASE 
Time Depth Vert p\euael 72 Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
02000 O20 0G leo e4 Ad, 10/006) 0.000 90.000 
0.100 0.100 0.140 C2003 10) URS, 89. 9od 
OSES OeLoo 0.041 10) (10S) 0.008 S92 99s 

BURPAL RESULT: 

Depth of burial: 0.100 metres 

Height protruding: 0.509 metres 

Area exposed: Pei s5 soar ((27seo0f total) 

Volume exposed: 022263 “cum (89s, cof total ) 
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a tidal NCSC/DSE IMPACT BURIAL PREDICTION MODEL * ok Sagan x 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #13 Core #9 Date, Time: 06-22-2000 09:38 36 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 24s 835 
Apparent mass in water (kay Ba 813 
Overall length (m) lef @)e' 
Maximum diameter (m) noolG 
Length of taper on base (m) 0 
Minimum taper diameter (m) .6096 
Distance of CM from centre (m) 0 
External surface area (sq m) 22262 
Volume of mine (Cu om) 02256 


—_—— oe ee ame ame ae ee ame eee ame em ame ame am am am ame am om cm cm cee ae ee om ae em ae ee eee ee eee ee es ee es ee es we ws es es wee ee ee ie 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): TZe497 

Temperature (deg C): 2 

Sediment characteristics: CORES 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
il nO 1842 1880 
2 04 1922 LG550 
5 06 1os6 21220 
4 . 08 1941 16980 
5 al 2034 e320 
6 14 2001 13900 
4] ais 1922 20600 
8 e272 ese 23220 
9 5 L980 23220 
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WATER PHASE 





Time Depth Vert Horyz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 O07 0010 0.000 O20 00 0.000 90 20100 
©4510 O70s9 C335 = (0) Oe OF000 90-000 
10 1.0 07-350 O61 =0=.000 0.000 90-000 
eo O 0.709 Ore 95 = (0), 0).81@ 0.000 90.000 
Zo 1.0 12 2G ee] = 00100 0.000 902000 
2510 alate) ARS) i276 -0. G00 C2000 90-0008 
32010 2.486 NG SHE) 8) =O Cia0 0.000 90.000 
Se LO 3.198 i455 =O 2.0010 02000 J02000 
4.010 i, 3) Shs 1.498 (0) (OO 0.000 90-000 
4.500 4.679 ieee? 4 = (0) 000, 0.000 90.000 
5.000 5.446 1.540 S16) OLS, OC 00 90.000 
Shy See) 6.219 iW = 400 0 O2000 90.000 
6.000 eel ohe GS ls (0. Ghee, 0.000 90.000 
6.500 7.774 fs) 5), =07000 0.000 90 000 
72000 S555 fess = 9000 0.000 90.000 
i500 9.336 12563 =J70'00 0.000 S0=CU0 
8.000 TO25E7 ie Ses 101 WOO 020100 90-008 
S500 Ome oo 1.564 16), (Nee 0.000 90.000 
sh ONG Pies doo 4 0). (bee 0.000 90.000 
97500 1224163 i 3164 =) 210010) 0. 000 90-000 
9.530 Hao LNG, 1.564 = (0 (0. 0)18 0.000 90.000 

Accumulated transverse movement Oe) ™m 

SEDIMENT PHASE 
Time Depth Vert Horiz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 = (0) OL 0.000 90. Coe 
Oa OS Or 5 6 O2001 —meelZ shila SS) 
Ova) O26 O02 07 003 =(e009 Sree iors 

BURIAL RESULT: 

Depth of burial: 0.126 metres 

Height protruding: 0.484 metres 

Area exposed: ic6¢i sarm ( 74% of total ) 

Volume exposed: O22 17 7 Feurm (7S5s Of Eotal ) 
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ees tak NCSC/DSE IMPACT BURIAL PREDICTION MODEL aE 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #13 Core #10 Date,Time: 06-22-2000 OIRO 05 
Speed mode: Rigorous 


Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Slee 7S 
Overall length (m) 7663 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) PLA Vs 
Volume of mine (eum) ORO 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 122497 

Temperature (deg C): IZ 

Sediment characteristics: CORE10 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
1 0 0 0 
2 woz 1862 1800 
3 04 1870 24720 
4 06 1862 32430 
5 08 iBT 8}s 23950 
6 1 1879 312860 
a 14 18zs 29160 
8 18 1903 20600 
9 5 1903 20600 


i. 


WATER PHASE 


Time Depth Vert Horiz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 CaCO 0 ©2000 0.000 0.000 90. 080 
G2 >10 O70389 Ors 35 =). 000 0.000 90.000 
dee) LO 02330 Gol 7 -o- O00 O-O00 902000 
iy Spee 0.709 O56 93 -0.000 0.000 90.000 
2-010 lvaz 16 el 7 10) (a Ope) 0.000 90.000 
Za 0 1818 2d 3 =). 0010 0-000 90.000 
e010 ZaAe © ie'S'6 =—02 0010 C2000 90.000 
Si, See Sr, bers: 1a =e 000 2000 90.000 
4.010 3) 5 SST 1.498 —0.. 000 0.000 90.000 
4.500 4.679 ioe 4 =—o.000 0.000 90.000 
2000 5.446 Li4.0 =16) 0100, 0.000 90.000 
She, S108, 6.219 0 -~0.000 0.000 90.000 
6.000 65 LIE Lao 6 -0.000 0.000 502000 
62500 2774 1.559 =O 000 0.000 90.000 
72000 Se 55 ihe Sow 0h 000 0.000 90.000 
§2500 Sh SSNs 1 As) SS. =0 2,000 0.000 90.000 
80100 Dae 7 Ii O3 -0.000 0.000 90.000 
8.500 BLO), (2) SS 1.564 —O= 000 0.000 90, 006 
9.000 jh Gaal Ee o04 10) (6 0)0) 0.000 50-000 
oF 500 P24 63 1.564 =) 0100 0.000 90.000 
SiS 18) Pa 510 limo 64 16) = (oN 0N0) 0). ogee 90.000 

Accumulated transverse movement = (0) 10) cal 

SEDIMENT PHASE 
Time Depth Vert Homie Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
C= 000 02000 1.564 02000 0.000 202000 
US100 Oe 200 0.140 C005 -0.009 aE) Shi 
Otel: Oo) LOL O04 1: —O20Gs 0.008 spe) SiS) 5 

BURIAL RESULT: 

Depth of burial: 0.100 metres 


Heignt protruding: “07509 “metres 
Area exposed: ,/23°°sa m Gaigs OF Weota))) 
Volume exposed: T2205 meuem (O25 OL EOCal) 


Oo - 
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gl alt alata NCSC/DSE IMPACT BURIAL PREDICTION MODEL gaia al 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #14 Core #9 Date, Time: 06-22=2000 022524 3 

Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 

Apparent mass in water (kg) BU e te gis: 

Overall length (m) Po) 6s 

Maximum diameter (m) BOUTS 

Length of taper on base (m) 0 

Minimum taper diameter (m) O06 

Distance of CM from centre (m) 0 

External surface area (sq m) Vf fl SG 

Volume of mine encom} 02256 

RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): l2e4o7 

Temperature (deg C): 12 

Sediment characteristics: CORE9 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
if OZ 1842 1880 
Ze 04 NS i 16550 
3 06 Les 0 21220 
4 08 1941 Toss0 
5 Blk 2034 Tee20 
6 14 200m hE: S010, 
7 - 28 TSZ22 20600 
8 22 LSs0 23220 
9 5 Eo s0 Vi oie FAO 





iy 


WATER PHASE 


Time Depth Vert Omi Ang Ang le 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
OF000 0.000 opaelere 0.000 0.000 90-000 
O50 02059 Opes S10) KOON, 0.000 902006 
ESO 10 CFeco Cael? =10) MOO, O200'0 907000 
0 02709 0.893 =0 2006 Ce000 902000 
22010 Lao ips ilha lee = 000 C2000 90.000 
258.0 136158 Pe2s =O 7000 0.000 50.00 
Bylo IR 2.486 ies SG S10) BONE, O2000 J07006 
Se AG, Big i he 1.455 =0- 000 0.000 907000 
4.010 BS) Ee! 1.498 =10) 100, 0.000 902000 
4.500 NES) (PS) oe 4 105 (O10: 0.000 90.000 
5 00C 5.446 1.540 =O 000 ommelele) 907005 
5.00 Oz bras 5) 3, =02000 0.000 90-000 
6.000 G2go5 L556 10 8)0)8) 0.000 902000 
6.500 7.774 DRS |S), =O, 000 0.000 90.000 
i 20 0e Ge sso gs sik A810) 018, 0.0060 J02000 
Too eh GL SIS 175 68 = 0 O01 0.000 90.7000 
8.000 LOR, ees —0 000 8) OLON10) 90.000 
8.500 IG) 8 =, 1.564 = 0109 0.000 907000 
2) 0/019, Va ee 1.564 One® 0.000 902 008 
oe 00 12.463 1.564 =e © 0.000 90.000 
oe 50 IS AWG 3564 = (0) 10010 0.000 90.000 

Accumulated transverse movement AOhe 10) te 

SEDIMENT PHASE 
Time Depth Vert Howin2 Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O2g00 0-000 1.5164 = 0: 10100 0.000 90 2008 
OF05 OF AS 0:56 OF 007 -0.002 31S SIS)s' 
Oabeal OmIZ6 GO, 0zs Or 00s8 S10). (Gis) 59.9938 

BURIAL RESOLT: 

Depem er burial: 0.126 metres 

Height protruding: 0.484 metres 

Area exposed: 1.6/7 i soum ( 74% of total ) 

Volume exposed: OL 2 laee Cusm (oa tmeo = tote] |») 
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oe NCSC/DSE IMPACT BURIAL PREDICTION MODEL + 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #14 Core #10 Date,Time: 06-22-2000 09:40:19 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.335 
Apparent mass in water (kg) Slee 3 
Overall length (m) O05 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) a. 202 
Volume of mine (cu m) W256 


—— oe oe eee eee ome ome ome ome em ome cme ome cm cme om om oem om cme mm cm om oem om cm cme om cm cme cme cme cme cme cm cme cee cee ee ee ee ee ee je ee ee oe oe ome ome eee oe ee eee oe we oe oe oe oe oe = oe Se oe oe oe oe ee oe 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): LZ 

Temperature (deg C): IZ 

Sediment characteristics: CORE10 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

1 0 0 0 
2 02 1862 1800 
a 04 1870 24720 
4 06 1862 32430 
5 08 1965 23950 
6 ih 1879 31280 
7 14 1876 29160 
8 Bellies: 1903 20600 
2) 5 p16) 20600 


[59 


WATER PHASE 


Time Depth Vert Homasz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
02000 Geeg.00 OF 000 = 000 0.000 90.000 
O2 5.10 0.089 02355 (5) 10028. 0.000 90.000 
i010 02330 O=617 = (21, 1OLON0 0.000 90. 000 
Io 10 0.709 027393 —o, 000 O27 000 902 000 
22010 ie 6 ie 7 =o 000 0.000 902 600 
Zee LO iL tei dU 2718 —on.000 0. 0100 90.000 
S010 2.486 iS 6 =O 0100 OS Oey, 90.000 
le og 5) sis ieee Be) (0. (O08 OF 000 90.000 
42010 Se Slay: 1.498 -0.000 ©. 000 90.000 
4.500 4.679 eo 2 4 O00 0 0.000 902000 
Se OLON8, 5.446 i540 -0.000 02000 5020100 
ao 62219 1. SO —0 3600 0.000 90. 000 
6.000 6.995 eras 10). 08 0.000 90.000 
62200 Tau a Is) Sie, 101, NOUS, O2c00 90.000 
7.000 S505 ero L -0.000 O00 0 90.000 
de 00 So) i GENS us| sm =o. 000 0.000 51 0) 10 30, 
S2000 Oo 7 i oS =O 2000 0.000 90.000 
Sei 10.899 in O64 =O. 000 OO 00 90.000 
9.000 ie S 1 1.564 0-000 G2000 90.000 
oe 00 NZ :63 1.564 =O 2000 OF 000 90.000 
oe 50 2.0.10 1.564 =. 000 0.000 90-000 

Accumulated transverse movement =0.0 m 

SEDIMENT PHASE 
Time Depth Vert HOriz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) . (deg) 
0.000 02000 eS o8 -0.000 02000 902.000 
OnLOO Oe Lo0 0.140 02.003 (0). 0l9 89.991 
On L05 OF 00 0.041 =O OO > 0.008 89.993 

BURIAL RESULT: 

Depth of burial: 0.100 metres 

Height protruding: 0.509 metres 

Area exposed: 1753 sagen (975 Of total») 

Volume exposed: O22263 cum ( 89% of total ) 
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ean © * NCSC/DSE IMPACT BURIAL PREDICTION MODEL AEE 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #15 Core #9 Date,Time: 06-22-2000 09:42:37 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Sy lle ToS: 
Overall length (m) 78163 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) ~OO296 
Distance of CM from centre (m) 0 
External surface area (sq Mm) Ze 2o2 
Volume of mine (cu m) © .256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

Temperature (deg C): iz 

Sediment characteristics: CORE9 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
aL 202 1842 1880 
2 04 eZ 2 NG55 0 
S 06 236 Zu 
a BO} 1941 16980 
3 ai 2034 IseZ20 
6 14 20071 IL SS 1056! 
i sali: 1922 20600 
8 woe Hh 310 25220 
9 5 1g36 23eA0 
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WATER PHASE 


Time Depth Vere Herz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 C2000 0.000 0.000 90.000 
G2510 0.089 Oys35 = (0). O0@ C000 90.000 
O10 0. 380 OF 617 -0.000 2000 90.000 
aoe © 0.709 0.893 =0- 000 0.000 90-900 
ZO LO eZ 6 117 (0) 1601 0.000 90.000 
Za010 We, (Sets: hae 18 = GO 6) (6loke 90.000 
52010 22486 ihe Exes) = 0,5 O06 0.000 90.000 
ope ggs 3.198 i455 =O 000 0.000 60-000 
4.010 37938 e938 -0.000 0000 90.000 
4.500 4.679 1.524 0) OONe, 0.000 907000 
5-000 5.446 1.540 = 10). a8, 0.000 90.000 
5.500 6.219 15. S50 =O < OLore, 0.000 90.000 
6.000 Gree JD Ns) S55 -0.000 0.000 90.000 
6.500 7.774 e232; =0. C00 02000 90.000 
7000 Si 9 IZ sel 19 ene 0.000 90.000 
72500 93336 T5363 10). ONe)8, 0.000 90.000 
8.000 ORAL 7 oes =9000 OF OGIO 90.000 
8.2300 10.899 1.564 = vOo 0.000 90.000 
9.000 dl Nessie h 1.564 0), 6.018 07000 90.000 
S00 122463 E264 10) (Oe. 02000 90.000 
G2 550 12; 5440 1.564 10) 10h O7000 90.000 

Accumulated transverse movement =O om 

SEDIMENT PHASE 
Time Depth Vert HeriaZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 x04 =U 000 0.000 90.000 
OF 03 GerL6 O25 16 C001 10) (OO 89.993 
Orr ORUZ6 07023 C7003 -0.009 89.993 

BURIAL RESULT: 

Depth of burial: 0.126 metres 

Height protruding: 0.484 metres 

Area exposed: 2671 “sq rm ( 74% of total ) 

Volume exposed: 022177 eum ( 85% of total ) 
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<a x NCSC/DSE IMPACT BURIAL PREDICTION MODEL al dtd 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #15 Core #10 Date, Time: 06-22-2000 09:43:19 
Speed mode: Rigorous 


Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) om. 873 
Overall length (m) a1 63 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) Zee OZ 
Volume of mine ( cum} O2256 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12 2407 

Temperature (deg C): vZ 

Sediment characteristics: CORE10 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 
il 0 0 0 
Z OZ Vee 2 1800 
3 04 1870 24720 
4 06 1862 32430 
IS. 08 1905 23950 
6 il 1879 31280 
7 14 1876 29160 
8 18 1903 20600 
9 5 1903 20600 


143 


WATER PHASE 


Time Depth Vert HOmrz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 0-000 O2000 90.000 
Ox on0 0.089 02335 -0.000 0.000 90.000 
1010 02350 Om<6 17 O00 0 0.000 502000 
teiol 0 05709 02693 =07 006 02000 90.000 
2040 1 ZG estat lea -0, 000 On00'0 SO20 006 
Zo LO HEP ic) Jie a2 S =0. 000 0.000 90.000 
32000 2.486 i Shes =G2000 0.000 90.000 
S70 3 eno s ad 55 —027 000 0.000 90.000 
4.010 GB). 2) Si) 1.498 =O: 000 0010 90.000 
4.500 4.679 i524 -0.000 0.000 90.000 
5.000 5.446 17540 —O0 2000 Oo 90.000 
5eo00 Oa2159 1 S50 =O 000 0.000 90.000 
6.000 6.995 1 5516 0 000 0.000 90.000 
6.500 Taga Hoe), -0.000 0.000 30.000 
72000 8... 959 i One a OL 0.000 90.000 
U2 500 Ses SSS I S638 =O 000 0.000 90.000 
8.000 Oe e.7 beoOs -0.000 0.000 90.000 
Sr 500 ILO) Ste) Sh) 1.564 =O 000 0.000 90.000 
9.000 NE hes toueyth 1.564 -0.000 0.000 90.000 
9.500 125463 1.564 =O 2000 0.000 90.2000 
9.530 PZ Fe SEO) i564 01100010, 0.000 50. 000 

Accumulated transverse movement =O 0 =m 

SEDIMENT PHASE 
Time Depth Vert Homieg Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 5.64 -0.000 0. 000 90.000 
OS LOG, 0.100 OfL4 0 0-003 S10). (O08) 89.991 
OOS O7100 0.041 -0.003 0.008 S979 

BURIAL RESULT: 

Peper On mural: 0.100 metres 

Height protruding: 0.509 metres 

Area exposed: 1.753) sgem ( 77" of total) 

Volume exposed: Of 2293 VGuem ( 89% of total ) 
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as NCSC/DSE IMPACT BURIAL PREDICTION MODEL betes 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #16 Core #11 Date,Time: 06-22-2000 C9es3-17 
Speed mode: Rigorous 

Mine characteristics, 55GALDRM 

Mass (kg) 224,035 
Apparent mass in water (kg) S167 3 
Overall length (m) 2616S 
Maximum diameter (m) 20096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) ZaAo7 
Volume of mine (cu m) O22 Z2o6 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): LZea od 

Temperature (deg C): TZ 

Sediment characteristics: CORE11 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

ik 02 1962 8900 
2 04 G2 16120 
3 O06 1947 Ise3e 
4 08 NOS Z 16980 
5 1 og 14950 
6 14 2069 12330 
u The 1976 16120 
8 22 eh. i580 
9 26 1886 Pos5e 
10 > 1886 5330 
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WATER PHASE 


Time Depth vert Periz Ang nee 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
v2 000 0.000 O2000 0-000 0.000 90.000 
Oreo LO Ome o9 023535 -0.000 0.000 S07 Ceo 
1 sO IE@, 02330 02617 -0.000 OF 000 90.000 
ie LO 0.709 02893 -0.000 0.000 90.000 
2.010 126 laa -0.000 0.000 90.000 
Ze LO Uh teil: Ik, ZR: (0) 10) 00, O20 00 90.000 
oe 010 2.486 We Ssh s -0.000 OeGO0 90.000 
Seo 0 3.198 ea oo =O OOO 0-000 50-000 
4.010 Sagoo 1.498 = .000 02900 90.000 
4.500 4.679 esc 4 = 10) 100) O02 000 90.000 
oe C00 5.446 Ikgee.t —O2 000 0.000 90.000 
2.500 6.219 io 0 -0.000 0.000 90.000 
6.000 6.995 1 S16 -0.000 Oso 00 90.000 
6,500 Ya 14 lley aye) 0) O10, O70 00 90.000 
72000 S) ee S e eo © 1 -0.000 O= 000 502000 
He 500 9.336 e563 -0.000 0.000 90.000 
8.000 Orel ie S63 =O 000 0.000 90.000 
82500 10.899 1.564 =) 09 0.000 90.000 
9.000 ILA A leyeal e204 =. 0 OU 0.000 90.000 
S.500 UZe4635 1.564 =0.000 0-000 90.000 
Oe 530 je ees swe 1.564 -0.000 0.000 90.000 

Accumulated transverse movement =i) ee) it 

SEDIMENT PHASE 
Time Depth Vert HOrrzZ Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 -0.000 02000 90.000 
OF 104 UgieEs O257/ O2001 -0.003 392925 
OF 150 Oe ize 0.004 0.005 =e Oidues 89.987 

BURIAL RESULT: 

Depth of burial: 0.128 metres 


Height protruding: 0.482 metres 
Area exposed: .665 sqm ( 74% of total ) 
Volume exposed: On2 165 seuem (e85%s of total ) 


ji 
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NCSC/DSE IMPACT BURIAL PREDICTION MODEL 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


kkk kk ek kk kek 


Run name: Drop #17 Core #12 Date,Time: 06-22-2000 OSs aa2 41 


Speed mode: Rigorous 


Mine characteristics, 


Mass 

Apparent mass in water 
Overall length ( 
Maximum diameter ( 
Length of taper on base ( 
Minimum taper diameter ( 
Distance of CM from centre ( 
External surface area 
Volume of mine (Sum 


294.835 
SHeeS 7 3 


<8 763 
Ses) 
0 

700 96 
0 

22 OZ 
W250 


— or ee ee ee ee es ee ee ee ce ee ee es es es es es es es es es es es es es wes es es es es es es es es es es es es ee es es es ee es es es es es es es ee es ce ce es ce ee ce es ce eee ee ee 


RELEASE CONDITIONS 

Vert vel (downward positive) 0 

Homz vel (rightward pos) 0 

Prale(O vertical,90 horizontal) 90 
Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 
Temperature (deg C): eZ 


Sediment characteristics: CORE12 


Layer # Depth to base(m) Density (kg/m*3) Bearing strength (Pa) 

it 02 1914 7360 

2 04 2002 135.0 
3 06 1 Sars aS) S16j8 
4 08 SL 14240 
5 1 ToZa 15920 
6 14 1889 L655 0 
7 18 1835 18410 
8 22 1917 26360 
2 3) Loa 26360 
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WATER PHASE 


Time Depth Vert HOLiuzZ Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 G- 000 0.000 O27 000 90 20106 
Ges 1:0 0-089 02.335 719) . O08) 0.000 90000 
i OHEO 02330 O61] =O 2 010e 02000 9C2010 0 
ee) O09 v5 93 =O 0100 02000 90.000 
YA LONG) en pel 7 ee Oe O1101.8 070100 903000 
Zo LU The ile} I ZAG! =e OO 0.000 10) 10010; 
3010 2.486 12386 =O 2010 02000 902000 
Seo L0 32 3 1.455 = 20 010 Gi, (SONG, 70-000 
£2010 Cs. S.s 1.498 = OOD 0.000 10) 1016).8) 
4.500 4,679 1.524 = 10) (1, 0.000 JOU 00 
S000 5.446 1.540 10) ON Ue, OB 0010 50000 
52500 64219 le S50 =O 000 O2000 9020100 
62.000 Cae 12556 =0-2000 OF000 90.0100 
62500 Vaya 1252 =O 000 O20 90.000 
12000 seuelens: I astoyl -O2000 0.000 90.000 
712500 937336 LOS =O O00 0.000 90.000 
82000 POP 25163 —On v0 0.000 90.000 
Geo 00 HOR B99 ] 564 —O 2000 0.000 S10). 0N0e, 
oe. 0 Pies 1 ieoc4 19) (C100 O00 50-0010 
S00 12.463 1564 =s10). 10K 0.000 902000 
G30 Ze O 1.564 -0.000 0.000 202000 

Accumulated transverse movement =8) 10) oa 

SEDIMENT PHASE 
Time Depth Vece HOw iz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 OR000 1.564 =0F 0.010 0.000 90.000 
O00 6 es aly, Or 61./ UZO0Z =O0105 Sy SBSNENS 
O24 145 Oras 0 0.041 -0.004 C7701 0 39.995 

BURIAL RESULT: 

Devunmor=ourial: 0.130 metres 


Height protruding: 0.479 metres 
Area exposed: 627 9 sqm moos. Of Tota) 
Volume exposed: 0327157 Feuen (64% 0f total) 


[4 
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gd tala ata NCSC/DSE IMPACT BURIAL PREDICTION MODEL kek R KK 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #16 Core #12 Date,Time: 06-22-2000 OS pyeys' 2 EY. 
Speed mode: Rigorous 


Mine characteristics, 55GALDRM 

Mass (kg) 294.835 
Apparent mass in water (kg) Siac is 
Overall length (m) sel (Os 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) 26096 
Distance of CM from centre (m) 0 
External surface area (sq m) 22202 
Volume of mine (cuem) 0) As 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0O vertical,90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

Temperature (deg C): IZ 

Sediment characteristics: CORE12 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 
1 202 1914 7960 
2 04 2002 Sj oe 16) 
5 .06 1913 13900 
4 08 1910 14240 
5 ak 1921 E5720 
6 14 1889 Noss 0 
7) = lis ees 18410 
8 ae 1 Say: 26360 
9 S oa 26360 
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WATER PHASE 


Time Depth Vert Horiz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 0.000 O'000 0.000 90.000 
07-510 O2039 O.535 =0 000 0.000 90.000 
dO 1.0 Ors S0 0.617 =O. O00 0. 000 90 7000 
jie oul@, Ore 09 0.893 =O. O00 0.000 90.000 
(G16) IZ 1 6 1 ag =O. O00 0.000 90.000 
Zea LO Jb 3 coals: ihe 2 its: =0...000 0.000 S02 000 
S) S10). 2.486 1386 =0. 000 0.000 90.000 
se 10 S298 a5 =U" GOO 0.000 90-009 
4.010 Si < hahe: 1.498 =0. 000 0.000 9702000 
4.500 4.679 1.524 (0), S018, 02000 90.000 
3-000 5.446 1.540 =. C00 0.000 90.000 
5500 Gaz19 1230 =, C00 02000 90.000 
6.000 6.995 Lvs o6 =0.000 0.000 90.000 
62500 Te VS yaa, =O0100 0.000 90 000 
72000 hs eo hee 1 oo =0 20100 0.000 90.000 
T2300 925356 Paso -0.000 OnUCO 907000 
8.000 HORE? Vrs65 =0.000 0.000 S50. 0te 
S200 10.899 1.564 =O OO 0.000 90.000 
9.000 ios. 1.564 a0). Ol0NG, G2 000 90.000 
92.00 P2463 1.564 =0. 000 0.000 90: 2000 
923530 Zo 1) 1.564 18) 6/010, 02006 90°. 000 

Accumulated transverse movement =O0.0 m 

SEDIMENT PHASE 
Time Depth Vert Her itz Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 0.000 1.564 = 0,000 0.000 902000 
0.100 Omer l7 0.617 O20'0Z =m 005 89996 
0.145 0.130 0.041 -0.004 OF010 89-995 

BURIAL RESULT: 

Depth of burial: O[ LS Ceeticeres 


Height protruding: 0.479 metres 
Area exposed: .657 sqm (wos OL COral) 
Volume exposed: Oe 2157 Seuem (seas "of total } 


—b 
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aa * a NCSC/DSE IMPACT BURIAL PREDICTION MODEL FO eae 
DOTSE development version IMPACTD1 with 100 Layers,20 March 1997 


Run name: Drop #17 Core #11 Date,Time: 06-22-2000 O9zaor 11 
Speed mode: Rigorous 

Mine characteristics, 5 5GALDRM 

Mass (kg) 294.535 
Apparent mass in water (kg) Si. o%s 
Overall length (m) 287,63 
Maximum diameter (m) . 6096 
Length of taper on base (m) 0 
Minimum taper diameter (m) . 6096 
Distance of CM from centre (m) 0 
External surface area (sq m) PDP CY 
Volume of mine (Cehbieaa) O25 6 


ee ce ce ce ec ee ee ee ee es es ee es ee ee es ee ee ee es ee ee ce ee ee ee es ee ee ee ee eee ee ee ees ee ees ee es ete ee ee ee ee ee es ee ee es ee ee ee ee ee ee oe 


RELEASE CONDITIONS 


Vert vel (downward positive) 0 

Horiz vel (rightward pos) 0 

Angle(0 vertical, 90 horizontal) 90 

Rotation rate(rad/sec cl'wise) 0 

Water depth (m): 12.497 

Temperature (deg C): 1 

Sediment characteristics: COREI11 

Layer # Depth to base(m) Density (kg/m*3) Bearing strength(Pa) 

il OZ iee2 8900 
Zz 04 1902 LEE26 
: 016 1947 E336 
4 .08 1932 16980 
5 gall Swi 14950 
6 .14 2069 23980 
7 alge 19% 16d 20 
8 R22 i sys) AL £3550 
9 As: 1886 153410 
10 5 1886 S330 


iD 1 


WATER PHASE 


Time Depth Vert Her iz Ang Angle 
Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
0.000 02000 0.000 0.000 02 000 90-0100 
0-510 0.089 07235 —On Ugo ‘opmorere 9020910 
T3010 O3250 0-617 =O 0UGo 0.000 90.000 
es ke O27 09 0.893 =0 2.0 O10 02000 902000 
2.010 ie LG ola Os iy =O, 000 OOOO 90.000 
Zo Te6is eC =O2-000 0.000 90-000 
52010 2.486 isc0 =O 0 0.000 90.000 
S210 3.198 Lea =O OU 000 907000 
4.010 3. 998 1.498 =O 000 Cec10'0 90.000 
4.500 4.679 TPeo24 =F 000 0.000 90.000 
5.000 5.446 1.540 =O 0100 0.000 90.000 
27200 Gaz19 O13) 8 =U O00 02000 90.000 
6.000 Gy hs IhRs) 3s =O O00 0.000 90.000 
Ge500 en 4 Ie sis 2, -0 .000 0.000 907000 
72000 Soo 1.3560 =O. 000 O. OUO — FO SVO0 
1200 oe sci6 Ihe Sas: 8) OIG, G7 000 90-000 
8.000 FORE? Hee So ORO 0.000 90.000 
8.500 JO) Ss oN, 1.564 10), OO, 02000 90-000 
9.000 JIG, Nopeyat 1.564 = 191, ON 0.000 90.000 
9.500 12.463 1.564 =O OOo 0.000 90.000 
om SU 1220 1.564 =0 00 0.000 90.000 

Accumulated transverse movement =O. O =m 

SEDIMENT PHASE 
Time Depth Vert Hor az Ang Angle 

Vel Vel Vel 

(sec) (m) (m/s) (m/s) (rad/s) (deg) 
O7000 0.000 1.564 S101 CNG, 0.000 90.000 
OR AMONE Oeste Oy 0. 0Uil Ole (CHO)S 89299 
OS150 Oe, Is} 0.004 0. 00s — (0) ons 892907 

BURIAL RESULT: 

Pepen on burial: O.128 metres 

Height protruding: 0.482 metres 

Area exposed: L366S° “seem ( 74% of total ) 

Volume exposed: 0); Z2169 :6Gu mm ("65s of total. 


lez 


LIST OF REFERENCES 


. Arnone, R. A., and Bowen, Prediction model of the time history penetration of a 


cylinder through the air-water-sediment phases. NCSC TN 734-36. Naval 
Coastal Systems Center, Panama City, FL, 1980. 


. Thomson, E. T., and Emery, Data Analysis Methods in Physical Oceanography, 


1998. 


Taber, V. L., Environmental Sensitivity Study on Mine Impact Burial Prediction 
Model, Master Thesis, Naval Postgraduate School, Monterey, CA, 1999. 


Casper, L. E., Halter, I. L., Powers, E. W., Selva, P. J., Steffens, T. W., and 
Willis, T. L., Knowledge-based warfare: the strategy for the next century. Joint 
Force Quarterly, Autumn, 81-89, 1996. 


Greenwood, B., and Davis, R. A., Hydrodynamics and Sedimentation in Wave- 
dominated Coastal Environments, 1984. 


Naval Mine Warfare Engineering Activity (NMWEA), U.S. Navy Mine 
Countermeasures Familiarizer. Naval Coastal Systems Center, Panama City, F1, 
1991, 


Noorany, I., Laboratory Soil Properties. Handbook for Marine Geotechnical 
Engineering, edited by K. Rocker, Jr., Naval Civil Engineering Laboratory, Port 
Hueneme, CA, 3.1-3.19, 1985. 


Satkowiak, L. J., Modified NCSC Impact Burial Prediction Model With 
Comparisons to Mine Drop Tests. NCSC TN 486-88. Naval Coastal Systems 
Center, Panama City, FL. Technical Note 934, 1988. 


Satkowiak, L. J., User’s Guide For the Modified Impact Burial Prediction Model. 
NCSC TN 884-87. Naval Coastal Systems Center, Panama City, FL. 1987. 


. Yalin, M. S., Mechanics of Sediment Transport, (1925- ), 1996. 


. Stanley, E. M., Viscosity of Sea Water at Moderate Temperatures and Pressures, 


Journal of Geophysical Research, 74, 3415-3420, 1969. 


. Fredsoe, J., and Deigaard, R., Mechanics of Coastal Sediment Transport, 1992. 


. Chu, P. C., E. Gottshall, and T.E. Halwachs, Environmental Effects on naval 


Warfare Simulations, Institute of Joint Warfare Analysis, Naval Postgraduate 
School, Technical Report, NPS-IJWA-98-006, pp.33, 1998a. 


153 


diet 


1D. 


16. 


17. 


18. 


NE 


20. 


21 


22. 


25. 


Chu, P.C., E. Gottshall, and T.E. Halwachs, A Meteorological and Oceanographic 
(METOC) support for determining safe current in magnetic sea mine sweeping, 
The Third International Symposium on Technology and the Mine Problem (CD- 
ROM), 6 pages, 1998b. 


Chu, P.C., V.I. Taber, and $.D. Haeger, A Mine Impact Burial Model Sensitivity 
Study, Institute of Joint Warfare Analysis, Naval Postgraduate School, Technical 
Report, NPS-IJWA-00-003, pp.48, 2000a. 


Chu, P.C., V.I. Taber, and S.D. Haeger, An Environmental Sensitivity Study on 
Mine Impact Burial Prediction Model, Proceedings on The Fourth International 
Symposium on Technology and the Mine Problem, 10 pages, 2000b. 


Hamilton, E.L., and Bachman, R.T., sound velocity and related properties of 
marine sediments, J. Acoust. Soc. Am., 72(6), 1891-1904, 1982. 


Hayter, E.J., Estuarine sediment bed model. Estuarine Cohesive Sediment 
Dynamics, edited by A.J. Mehta, pp. 326-359, Springer-Verlag, New York, 1986. 


Krone, R.B., a study of rheological properties of estuarine sediments. Technical 
Bulletin No. 7, Committee of Tidal Hydraulics. U.S. Army Corps of Engineers. 
Vicksburg, MS, 1963. 


Von Mises, R., Theory of Flight, Dover Publ., New York, 1959. 


Mulhearn, P.J., Experiments on mine burial on impact-Sydney Harbour. U.S. 
Navy J. of Underwater Acoustics, 43, 1271-1281, 1992. 


Naval Surface Warfare Center, Mine Countermeasures Commander’s Tactical 
Decision Aid (MCM-CTDA). Coastal Systems Station, Dahlgren Division. 


Monterey Bay National Marine Sanctuary Site Characterization. 
http://www.mbnms.nos.noaa.gov/sitechar/main.html 


154 


INITIAL DISTRIBUTION LIST 


. Defense Technical Information Center...................c.cccccccescecececccccecoecesssecescecceccs 


8725 John J. Kingman Rd., STE 0944 
Ft. Belvoir, VA 22060-6218 


PE Le yc LT AES, teeter aes ots ge oi access ac sa duseegapeeseledisons sates Saseewbbinenks 
Naval Postgraduate School 

411 Dyer Rd. 

Monterey, CA 93943-5101 


Ae Hiab iaa ATO OC MV ERS. 02 sia yun eenea bers y esse s'nesnsanqune Mia aucs tose mes ceunsssineauaccs cee Ces osbees 
Department of Meteorology 

Naval Postgraduate School 

Monterey, CA 93943-5002 


{PG ovetig ag ely Creve loge @ Geeemee mnt ae ser eee emp sen ce ene eae eR ie ie eee Ere Tr 


Department of Oceanography 
Naval Postgraduate School 
Monterey, CA 93943-5002 


. Professor Peter C. Chu Code OC/CU........c...cccccccscssceescevesccsccscoccessceccesceccnecesecs 


Department of Oceanography 
Naval Postgraduate School 
Monterey, CA 93943-5002 


» -Oceanogranher of the Navy <1 geressse cere tcrce-cs ss sssiees. laccets. so casusteces. erm 
Naval Observatory 

34™ and Massachusetts Avenue NW 

Washington, DC 20390-5000 


Naval Meteorology and Oceanography Command 
Stennis Space Center, NS 39529-5000 


, Commanding OMCercecsts.coceeeeneeees ree eee eee eee caste cek tees auseeeeee eee ee 
Naval Oceanographic Office 
Stennis Space Center, MS 39522-5001 


» ‘Chef of Naval -Researciici...srescc etree oer eee See chav bacia Coon Sete 


800 North Quincy Street 
Arlington, VA 22217 


a WIE: SUG Ve: AGS a cen rere os terete x sac o8 do ccic sachs unsusasastee aatueer es sou seeseeek eet eta eee 


Naval Oceanographic Office 
Stennis Space Center, MS 39522-5001 


15s 


1. LT Timothy,8.. Smitha. <2. «4. coe. Sa ee ::....... eae 
229 Orange Avenue #6 
Coronado, CA 92118 


12. COMNAVMINWARCOM ......0.0...........:-.1) sede... ace 
325 5" Street SE 
Corpus Christi, TX 78419-5032 


13. SPAWARSYSCEN wis ces oats ss0<+-00veeessbdeneennns eepnemettegte ssi tie ties eee 
PMW185 METOC Systems 
4301 Pacific Highway 
OT-1 Room 1187 
San Diego, CA 92110-3127 


156 








66 N27L9 1 


6/02 mt Gt NLE 















- - . . = . es . o  - « . . - . ~ . . 
-- e S . ro = = as - © . thats are F ae - im oe =e en 
- Fs : ° . - e . - Sy ~ . 1 o- ee Ce: ous ie . * 
af . . PY - . ® te s . ° : ° = ® . e 2 oe, a . = we . “= Chow a - . -s 
o - al ae =" 2 es ; Bae 7 Pee - . - = =) . im . - ‘ Car - ny - . « . Ps e . = - ® 
a = pe ee I = -- 7 * . - ee = . = Ps . - °° . . es . - . « = . = - * 
- . =e. : - - C 
- = = = -«“ Siem bd ae ait - FY 7 es elas ‘ = qi c ‘ = = ©Gs ~ = e 
ia "es - beatin! = =e - ° - ° - - . 2 - —=. we o . . . : = - » 
mare a} = a ee = o had e id a ~ a . . = bad = Ay - - . " - . -= . . - . s . a -2 # ae ae Ce ke an 
= as = = . Ses n ° - - ° Bi es Bs = . is é . eo » - - =. = » Cs 
- . =e. eo = a - - « 7 « . - es 
. * « = a ssf e - =. a eyetaia te wie oa : - ° ee re . = a eo. ; . 2 -_- she . . Le ee =a 
° - = ° . - . -. - - . . ‘= eo. . . . - . - # e .- - 
7 . se iat - 4 = . en = ais ae) vis - =. - ee at - - i ae . = «= . =) - ‘ - = 
- 7 . “ « = - 
. - : eee Lye - oe oes be bad - - . ae . . . “ .. e eo o7 . . . a yrien oe . i) - = se ~~ be y 
- o.6 ° - ~ - *e- . . . . = 
=. ae eee = = . a eate 7 - 2 = ~ é Paes - E on . . . a ees eae F ae - es a Pen tet alan 8 ou -'8 oe . = = 
= =. ° ay oe a - - Pa a Y a = ‘2 ° S hs . . = © e . at eee . 2 8 i . « a. . « see, a-- -. oo sm ews a ss 8 oa 
. wes ¥ 2 i i : . aa . a ones x - = Sot ore a - "3 = = * = e Et = a ra = -- s . 7 = -* = 
* re . ; i a ee! - a ron x - : . : ; ee - . i . we i bee ace on . - t se -- . a 
. - na} ne Se - LL e - en ° . . e 2 . ee = . . e® s 
=. he a me Seon = - 5 a . . . « a s i. : se ince o as ==, ‘ a a ‘ :. ao = - . = my es 
. Samet ceili oy OF 7 eed : i : Ss ° ° - = = . e- .e e as Py e-nas . - - -=s = a- - = 6 . 
4 = = z bed ‘ - - ee == 7. LS . . ee - - - . e es e . . ==. “— =s2 = on 
los . =e sae . . . - + “a - = o = = we = es os a ote = = © « = ° * ° . - San = =. . 
- . . . 
= = = ee a hl « = « ° - e a 2 ee a = . ss . - = -~ a a ° 
ae . - vane * . . EB *, > = . as - Ss =e wm =. . = 
. oh a} Ls S e i" sg ¢ ° . ~ - . . sees © . . . == - Se &e = 
. - . 
o.0 TSiecsm: le . ane a . . se = es o- - ay - ~ “>. . oe. = 
7 
- . ets . . . . cara : . ™ « . . . . oo ia . Sree ¢ . F =a es wee me . 
e LJ - baad > ~ . . . - . . - - . - - - ee - 
- ware - . 
° £ . s . = = ae st . . <a. . . . . . . - wee = . - -_2 - - = . = 
: i = . : = * = - » < . = - + - . es . . ' « = 7 er os 7 . . ns --= - « == wee * od Pee | 
ea a . F, * <s . . Ct ee ie a * > ta - - = =e - =e@e = « «se ese + ~ as “a «ss - 
~ ee iss ~ « mer s = = = . - «& Par ey Par x ee LF entrar e a aes a eit itabar Cie - parila. os - o. == oowe 
ss =. « = me 
OP en. hes a : = - - . « * o . . - = ais tet Ou atl om ome = - aia - cw ewes we Sm og 
~ mass Se ee a s 2 . = » - = rd ° . = = Bee rs = is sare its SP ea a eat cori 5 dies a=, 88 
ema < ae ‘ = . - e t= ® - . ° . . . ee ce . See se. - . ee ee “se . . . I 
. . . + . . 
ay ee re “ « ahd 2m eon . oa > ry e = Lam ss = ee CI . - we "« . 8 stag * a see we ms to 
"0 ta : caress = - s LT . . aa - e eas .} - ee . . .e e- e- aie . we "Set om ane 2 -ROct ts ate e = iw mn «= 
caw - A a Sete -ems = tee e- E 5 * . - . s**t « oo . 5 . . . re 7 w= oy & 
. . =. . . * 
we . = ae is : meme reows 4 o “« ‘: Po ; =f 2 er ae . % . 3 . tees . 
. ae he es ie +e Par y ee wo ee 88 “4 . ‘ me eee ™ 
. > Li) . ae mie Os ‘ ‘ ee gs Fr 2 =P z . ae - ane see 
iy6 im wenn Naess By eee Oy Seg a be site as ee w = e- Fy . . ae) a Swan Re aeciat etl omen - 
oom. ae =e o. . ees e =e “ Mi ce Caw 4 . . os tee . s 
- ee = e - = Lt 
ko! sd = = - - - ef ~ - . 
. - rors) a ae ses oie i) y - 88 & ° - - «= . i. ae : bottle aNd 
a =a 4s . = “ oom < » - ° 2 . . - se 7 © me = . & 
- mp tae Te =o o- “ = 
. * en . . 
-= =e . 
swe ae ° @wea= 
a % se t= s e 
-=.e Ca s "eo 
. owe =e os oa 
ere = = 
ys «fs ween ae 
en - “7° 22 Pe ee ee! one be tO . 
. % === = ave - 
wa ° seg ets ad i ® - 
te se = a . Ce ee ee 
«se ee . =. as 0 
- a8 oa we me . - 
. . Pace) 
= ~— = mod . 



















































































































































von 
ry . = fee 
se 8 . - ee 
aes = we ome 
ae - oon se 
wom mene “ oe a=-gewe 
ss sae re . == 2 emer we = ae 
ie ee S == 5 
+ acme . =~ = « 
ie atelarers Sees Fy os me - am 5 S eee te ee ee 
= < men we oo meee Sass os eee te 
SS =e 86 ew a wie 8 es sea ee aoe = © we gs ee ery 
oe . “ Pier et ae ee ee ~s =. . . 
Wl ei w: wesc, i = a. ene fee we . . “3 a pe 8 ge 
re bu = 2 aw eet ee . = em meon 
ss =e - = sm@wee we ft a 
ew e@ . -e° a's . ae ont 
. eure a4-.8 | me . = = g6eu an nd 
. Benae © Ae* Boole eo orm = wo FOr & - =. = se: Sat 
. feat z . o. . = * wee see sen -* «2 a = ote mes = wat 8 .ee = on 
Coa iw Soe ‘ - i o ars S > eras Oe eet eres <a woe = we slveme te 
e 1M ew em aay = we 1 4 . Que Ae ek Rg wate ew we ow 
Sette en eee ‘2 Can Cee tenn p e 8 gm ww Eee e . . 8 Se enema + Pow 
paver We 5 of = ™~ ° 5 - = = Caw ts 6 mw meee se 
* we has -_— “oe Pre eat mL * we Pt wae me enere 
Tae ne enn ‘ ac we! ome os Coe ine te CHO maw 26 eee on 
==) aie ss e © ae = ee eee = ee eo ee GS 
: ies i hee Ce =i ENS % wectegaqe "#7 as me 
a uo. EROnte Geom 08 ORe 7 . =" ese so siege 
og Sits “ . einer alae aa ne = <q © une z= 1 eee 
ten ee le Sieg aeie® nS a eee imi / a eT: ee or 
<< w Oe. © Seu cA ® w =a. © a= oe = fen enson = of a Ce 
Bot owe - -~ oBet ke een ee 8 eek Be ptes ~" wee - - ee 8 +e 8 Sela ae* FS & eseresa F 
cx . iaie 2 «tee =) cima 8 S mee ep ot ete wf ce ee Fe Oe 
ao Oe ee . Bi, - ree oer Se ow gee = 6s ©» neers © WIBesme we ne 
- ~e) » se -_— =. teens "se © oe .- et Se s "=. - oe. ee 
a em ae a re eo 2 ate 2” wavy mene! ae “my eet of uo oe = 6 & ee om 
ry Uae! AIS Oat oe cn re aie Sac ie: legen scetene eee er re meh aw ete wetetse wee « 4 
daw) fem” oie re a= ate ew ers epee 
em, out ae esa 7 fees *S ate os “" 
— FL" @.ene o ™ = ? we hem tr a & Si Wisely -\uy iw arenes cone Ria ener eriaa alae 
O == men a ae ne 8 eles es ats er faery ee © ows 72 0 fe tae 
we ow an Pass - MSE Bie. . ote ere hae AJR eb emerey © Tepes ss ek 
z — “@ @ way'e & mre & ae = 6 egesm os san ee a ey ue i cio tem elas tele i 
~pe r 1 wen, 
x —_ ; wee mae +. Cr rome ees - = © "sens Oe On Yh oa 
ees ok hE se ene | om ew ee eee ee eee a 
i — ee ee eee sotede MPekety—e eR gem ees oF et lm Ue on™ palate 
-_ ts ar ae . SEyw 6 - “ Py =F 42 we Few 
YS Bas, ‘Qi ahely ie Fost aS) ON Sao mary e oieL ia pes Parte cual, te seem ee 
2 ———— =e areceees BAe Data S. eter aE Ani "% esee ’ . Cree Uriet cos rare Piceeaerncacoe a, aE fae ewer to 
0 —= —— eS mie e EP nt fee emee® og wees © te eg mee es: eS eee «ce wae ae we One eee tin 8 se te me ge ote 
= Be Mee e eees ee are)" wie wee e- Wegttent, oS aceltccawen © eee ct ww wee wen ont e@eae: woo 
=) z “/ae@le (850g wim min? al jeverercn cose See et snes ws OR wy 8 eee eee 
QO Ae. & © oe: °e8 Ore ah a sPONS 00% 2 at exten = omar my ee a ee | ee s 
o~ - =e = eS soe 8 = se eens OT ae - = Saase #5" & 4s 
° i eee oe a peed Ld) Sel Soh SF ee Dees ona ° ~ be a tak = pet aaaere yess eS = ae Pe ee ae a oy ee 
. ot en & =i aa - 3 =e - 8 es “SS 8 bee sw 
we Mente = — . Palo tom sls Ce ee ee | pial? . are meee? er | hae 
wae e tana? 7S tw 0 ww Po te n8d en r ba x C wets) Swe wes ee em eng ee er ees | com 8 
se 8 me ape Oe ta one) Sele Ele eo SOL ee ee tT ee oc er a =s8t = “Lecuee 
ov awn Soh es Ke Oe = oan anew ewene ee em weet ote 2 eee ete 
ee Ce ed LN It ALE ot “ . Te NeeD IR Re © 8 Oeneee 8 one Oot Om oh AIS uee eh © fe2Ie, Wwe oa 
aed mia oe » ow © swsnge OF 8s wings Oo ee BeQtt oe. @ Fee 
atapiens tie ve il eye Tt ary ity Se 8 pe eM eRe - ‘ seete ets fame 
Be Le Ee os : eo eet ie etgtiteig eet mee a eames Le acs te fos + eis ol 6.2 see 
a 7% "as w-s © es =e me 9e, FOr eeage a ee . . os = «8 lee wy wan te ” fem -taty® wpe ten ges .8 CO oe eo Pattee ai tele e 8 western, ew a 
= OP meee wo pe ae a mre igs a . See te, = - = 6 ¢ teuem « awe ° Fares tae 2 . rw eon .al* age Ontad .aao ertee 898. oye 
"22 wees os meee : oe wa cnet a 8 gee ay . ® . ® oy = b eie8@sy 8 8 os - ste ° ee © @ ee fp ao o BeRN 8 wre, =) an = 2 wy Sa on ee 
oe Fe me @ we om win owmemescne 2 S86 6. wan ~ on te Oaamapess eaett=a me 868 =. = © wen _ oe a - ssn St est.e O. ak os eZ mw ces on, 
ee ee Pig ane, SLStORee HRet e581 ies vey = = z eter oe ee we ee eee Oe ree AE ret Bene eH PO ae Sente Bere Tee ors 8a: om Be as" 
om ee meee ow mae oo Mee te = 9 © one sw o, Ow . Ve PETS Boe Rats = 8 Be cies roll 2 wages A cact me sae os ee eee Ram neniczs 
= pe eae wer = ~~ wees Cee Py = 4 = Bees =e. a a Y . were == 
Si og @)= 1c aes fee eee a =e : o- ~ at eer ” UP Bw Ola OA AR 6 Ow tgye sss eee 
P fe 8, cere 6, Log P Oe oe e5R ee oo me vert tO Leeks © 6 Pe wee et | mh 
eee ae Lentelte Ae Beeler ee a ati. e e ie eS Be 8 Oboe ens Hee © Reh" Oe Cre ee 8 © ae H88 Ore eB ae ae 
ae Bm ae ol mnigen ce: Rey ae any Ree Seat ehe eS ee ke ee SEE ete eee eT erwm, Be ae + 8 8 Om Cf om: 
4 ee muickses awe oe % SF egwcPewete pat Par edd t,o eee ete Tt cee et ee emem ee =: 
z . Ce Ok eee es "7. @ 2 sepa: "28 8 Aw elie Oe 
att si eee) e* wee Osten om we = "008 * oO nem — . : 
7a =e ae ore z 
e+ = amy 
~eon es - 










Swiet e-2 @ 






ee Rew ee om Cow ee ee 





: ¢ Seo ote 

=-6 ae, 5c my, 2 ‘ = . 

“eFeGA temees ss 

“Si Iurpate a bee 5 

BOP Fee Foon 0 ow oe 
ower 





© Ben a A ae oe 
. . aag*s rd eS e-26e @ wet ae * 
sge-0=t* Sane . 
8 tet 

tee 
se 6 
















o #te wes we 
a eo ee ees 








04k © mae, ou 
S5OrE O 2 2 © ae © 
- Me ews pe 














Ct ty me Le a ee 
ee ae ee ete 2% Act ePes es Chae 





et ty ee 
ee Fr Mme 

Po Ents Pie KEP Wg rie 
hd 2 














~ Wnt ne © © c-enemn DLs, 
Bett ee 








= OMPye eg -8 oe 


mil E SR ayers B o-, = 9 Gi tgncww® = 30, = merle 


Ls 3.2 FP we one we 




























































































































Fee Oe S58 TEbew he Eas rag tie OLE ew 
we owast"= sa 8 @ 868 eae_lvig 
. be asremnee atts em as Se a ee me youn Ste ‘dee wh 
ner lai, + a - . = 8ORe . ES Pass wT eee Se. 89S won O Hew CARR eT HOM aR Pe REF Lo SEBTE Um © Bary 
eae . st Seeess > one © ter tee ee ap” » om wer yd, ta eSeeestege te © 1e ype Stak GeO gt. 8 nOUl oe 2.4" "a 6 f-w are, sow 8. Pres ew 
» 86 eos ieee ae = a a ee ey eee et ee eee Am OO ORAL bee Kt ae cReM DeEeE SO ween, Ate or 
Peat © = ites Ch 7 * #4 Fee rsecurae © amas cfehngt= te ff eoe® 28 . aume OS4- te & : 
vO Res 0g =) Re eS 8 4 Sembee nem Bek wrt Ett e Peete SUB ED 8h gs d sw te tems ae 
cone es ope asa isegaea a -s © Oheg ohn SP en Otl sweety OBE TOE | 8 me BPR Ee ashen Nee we nk 
wave Ee a te 8° Ma: Poke neha hagas rire oF 8 meme Be ge 8 Oh 4 8 Beek ee wm te 4 eek Be ee Gg Oe lee ee 
beb678 wo wemsn ec; pa RES too ant S Oem sq Pnrangins B orengge 6 10s gee Ree estore twee « aah Fe hee Btw eD a es owe eorenenes © * 
Sielsing ademas =. 98" Sere oe .0 Weg ceiteneene amntwzt! Soo % om Sool rree Bae PHP ahe ee 6 ED Oak bree eng TEP Hee @ = 8 ytee 
«oR Oe » aie =n eee a o-etade - ethene te® earn Setaes @.¢58 2 ee ose =u 
O% © owe es 7 Ww TROD mye fesOe pgs e - Se 8 Ome Peete Amy Poe tah tiated ol & Woesees Bore 
‘ * =e? ees . et Oe er eee ee) oe oy Oe ee ee So Fes Fee ee 
ts —e “ Oe ee ee ee ee FORE Gems TER UE ve eEew weprmnen e-agRpees a ON Shee "ima ty 
A ‘ hs ? - & 888 gees, 8 wed : P P.050 ove’? es sete: SOOT Be MM mS VETO EOS sel PD Ate Fader wie ty sh: Se 
MY SeeBee 6 Hig o Pate Sae ee * ” . ° 4 > me BP O%ecet Seete-e cog a= oye BeRtee . =e Pam oO ee we 0 ol AaB se Setar aot .w 18 Se aes = 98 tute 
cae ae ese eo 8 2 ‘ . ast Rin Mtesege o . se. eas & see at he Om ote awe og Ba Cae 6 tyes _ als amelie Ne Ugh © 988 18 ay 
Oye Welos ae °. mote. srtest8m, . . e Be any en =wagegee ed Lien Eh tel bee Se LP ee tPCT 
ae. Cope? Cups ase *y. a@avose agesseg’ nh mete APOE OBO ry Oo re ee ie es Se ev ewe ene 
eo se Te Mee aetee! ap = 8 SF Ae or at Ped 08 tage GF ete Be Mohs ewestnm 
B © Saqhy, weitere gen me oy ee VIS One Stare @ A 2 Wallet aye 
oem oe ‘ as em oant gereess (ase) sae. e Reeret Bore 88 © awe, mo Pnee wesen eee 
o teen Near? aime POV Pete Pa ole ow eo? Geen = *Sous? 8 Mah BODES SHASRAF VME DS CES ag: oy, Mee 8 ETS 2 %e, . eo? Seat 
= ° exb,ece, fon 1> = of ce hee eT ee eee ee 
fae oOo gbue sete 8 : * Meten ot, . a A RS! RR ptyent = & Caen me = Of8P “8e8-8unenh « wo shel Oe Oe amwseny a . 
pee 5 8 eh OL ORe geen ryiie tem oey te + een e. 20-86 eaw Pht aeme® oe Lee ©.0F 84 Se onmle des "een ees em POR8 FF @ 8 Sern nN oF UR PRD wie Og era wane 
opal a5 eb anne = ee ere owe. 6 oF © Ye - peewee gwmtes een one"? SOO O8set, ee Meher SFr c0t) % Ena tes Soar ty Age AT SbOO 8M, _ ~'8Cy fe ea? actin 
ex afentaceunaeee Uw se . —- ate & wesy =e ote & PESO Sey ppee= et at O8D SF CFs cares St ecPeast 8-3 gyewweel & Sw oH Me ote made bade dah a LL tae iad x 
ePiarl dicrlnlalat gh.) age eaete oer eel a Ot sos a ee | . OePe 8A. he 4 wthaks® » ow | cttet PR tame cence: W 18 @ deS Dear, eee agg TAT. -O,m 8 Suet eat wee MON eS Siw RgGUREH Cowl a yee Ont wee © 
ae BE as hs OAC re Bh apedd e-—r moe s Seton, Sue « ces ste oe. moe eff sh ah of ane Penn Roe set® =F er ORR 2108 Pee Ne pene copeyan® 
PSP as mind © om mee pete. s Pewee ore"S et abe eemeen Byes? WO 6890 ececteweeran = 2 PRO oS © Sg soln 
. Pe cette d tt) | See F a8» F* were 8 enemas 2 ty ot fave werhece afte Spee Fee os TOV gb —Os Me megehte Sot~ems ess = 2 ee peed ay 2 tee, eS ante aD 
A, wer en, : ‘i a Co Saw ume Cow eert. yg = + OOO Lew 3 CAPS Org eeed ey wee ee we Bee = Oa Se ote, S80 ene tan neat Ce 
eat a “Reg Ett 10% 2 oe send POM Memes Ase Fe og le Se gee leteene = Fee 0 RS UO BPE y ween © sas 8sen 2 8 ep Se a2 FO ot 
ROH nn 








Venere 





ae ta 8% Bee. OC A.am 83 eh: ce me © Rttas © . SO eae eh © 
ce 9 BAUR V eee OR 





8 ab yrerrory™ av, . ay, 

© Pow O8Ree* 0498s bn 080 Sema Me ON 2 gk 8 Caen 100 cee Gahee 8 pra tlen COREL M ne, STS gh AOC a 

eee ° > «8 e : POPES FM PULOPe NOE, ESOT OMe wee y Rede! Satins EAiay co Eee es! 
Pree So © ow PCr pe-e 08 2 











PPPS eh Erte es ow, 


































































































































































my us we 8 ced rece 08458) hen TEN ee ew 8 Pt 
ane ae Se Beoe Spek pe OeceROrece BL o Fe p DASE oP OFh ad 9h oe Oe Ati by on 
z oe oo ae de Sagee mea RD Ree, Beet e ete ets! ep hs Pees may. Dw FO oe . a toe 
> t.0 pile, bps ate on Seat Vie * 24.8 © . AC er Meme beeawyes e Weems, yee = ony 4 ° . eas taaetente eit Pa a) . eee BREET Lares (ire ‘ 
shat d pte nt 9 Fe Oat FA tAeee my ey Yo ee "fO@rrey teen? ae are egies vies BOP oD set ions . B2dD Tareas fern ©. Ween Oe et oe eee te ee ee eT eo oe ee 
© 6 A Oe A artes a9 we ging bs te: = 0 Gee whe i tht ak LL  ? eT k Oe re | © om ond 9 Noh 0p Prd rahe lags eG nasean nda © Byen\s TOS SS Nese F OLE SOO ye mw MaOEM Ste 1. UM Red 
oa a > te ret Roots Se eet © meee we wate Leth eee, ee ee ee Ry CRE PRO US, ugh OPbewse pees Met We yesuey 
Rbecmmiad eee ioe) areas wince SOAM az yer enGheee BOP te 8 me opeBees i | O98 metal Oran G abel ome tars SAAS Ot MOOR Cone teat ANE: Baw ne ERO 
Warnes * fae 6 =, ciacnlheqilaree D Pe a drovg ose oe 8% nets om. Bewtee Os wed © O Rwete eB sh stipe » “BPO, 0 yeBen SpMNOs 08! cos? ~« hen lieted Oe oh 5, den Foc tet hhh 
ee napene = Hg aie 200 . Ae he ee ee ee Fetym -e25 Oe Be tem ay 23% 4A Ce ee owergogge:S 68? goes ose 
peel Ye epesed ik tek MAT 2 en a) Bitcse ne Os PTAs Oct me BAe Boyne ote B8 gigunes cant Seees Om ere HIB Om oy F 2h 05 
SOC RO a ee ee ss pate tee oF on gg on ame e Pi nwo Bye Stay oor eet eer se P one Samy anges pk mR 2 MET 95007 1880 heh ae ate 
Pesce pre 2 ° sDine te oe COmge © Hy © tee + 48s of a 8 ee etre Mahone > wwe * eace ngate eS OPP SE tog 5 Sony My . 
? h 4 ears ew a ba tte et Dh ap” beede Serka eRe tone eater tseee 8 Ot ie wHTEPs go Gere wy oe 
He 4 . . . € hed 0 LOR, gee eee ~ Do ® ste es Be fe 8BPe Mace, sB2ca@en © Gum > eee @ « 
“mee F aoe, Pir Staph eh eee Hee F i : . : " 4. oe ® Qe wt 1 Org Fee Ue te at cody. Bee toe eo eee 8 te of A wee SVOTOO= agzne a OM ras > eRe ey 
SS pe ahhh : hh | i ee «* GQ bepes ce ake Pr emg 90R 4.909 oe ett Oo = SEDO eC eserg- sO bet) ~ Ades. hy ade 
v Z %  Garesee "hl § eepe ge  petarn Te Bese Seg Ohegecn Lae once at Oe Fo athe enn ot ze lager FA Rne WEB APS Be. Bett, Fr9 Bory COSw Crdeees VimgETsD Fen, 
oe, Sa reneumee o ee ea id, Richa tele pets a5 ra ce * bead eye shee Olpt, vy eteieg Setat agen io - Only SabaQsaeTeeee= SHOHe 8 See whe Rerate rhage gut wae Ww NASMAR &B BRO -O nO EDee 
lan cae 7 pata ree tener. Sil co hints a SE) ct 8 top aPP OPHAELetW epee 8e nee eho, ase wpe © Seaone Se M1808 Sy OF ES tr MON ORE See Be gO SERTES FS 8” ww eee es ORM O10 OE! See MNO Bide ybES 0 
=, = nae Pd . wey hee ten gat Bet eee 8 . 579 "9 29 Oe tye ite o62%. 2\,e0n 8 ad 708 OO SOOe De, ey Teeet ine Vw 6p nan? BHLNP OS pH OEY 
tose. a. wee ® srs « “Aah = 088 = Be lke co otets® SIA mt Fed Fe. ee ee ery SOV NE oR PwE bem SPRL E EF OLS 
sais S qa cecgee. to om gS oR tat BPS te SPA Pe = OU8Ee Ap Se wes acee Be Bee ween 
: ° as 





rp nse Scteeiacn wy! 





% POP Caen Give Guy 
. . 





B ONt Stuy SD” Bross Cates & 




















‘ 0 8 ent, 
® e “Rimem octet ag oo eee ee or 8-8 Ww PETPO wt BOP ee Ve, 
et P rel gre op ge? Sone ‘» © t eoogs wi te SB wekOOe? © weredeerte agg ote OR He Comes este e City 1968 ° 
Suenne HOON 00m oO een Pa Md 9 inate eae age . = ewe © Bf fhe he T8540 Bab 35h weg eee ROFL Sgr vo OTM eXee Yawn wel arent one, wie 
LI o * ¥ Se 5 ee Bdge wees err t iy aan ee 8 > A oe ve Pert ees = PRES Oy bo wngy pare 
= MOM, pomeee & Beet reiew 8 weeks « e. eles ees oo 











Sq 
me BOR ere ge 
Semee Ce. 6.08 e : 4 
“Oatae gre cvage 
acme oCrw® + Awe vee 
a #Oneeme on 
aM 1 OFAGH tr eg Grwemny cco, ce og 


Pu ei dC oe “7. 0% ae ee pee epee . 
eo 6 . See e5e.% 8 « av Ome BS, & me 
e Yee = san 980 © TM. RP ty. oP eutetgeansened ot 
OPe aehQdty ame oh, + ge 8 bd oe el Pd, Pot emaree 
« Wee 8 e gf otette © P-OPOem PAs eeny Wy =e 5 Erte 
eye. at FoqnOyS eSrOoretivegese on ~ Ste 




















" “Senn ae 6. 04g Berens 
SPE O9S gO C174 OOw 8. 026s ,6ar eS, t. 








